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(| UNITED STATES DEPARTVENT OF AGRICULTURE 
FLOOD CONTROL ADVISORY COMMITTEE 
Washington 


February 15, 1940. 


MEMORANDUM NO. 61 


MEMORANDUM FOR FIELD FLOOD CONTROL COMMITTEES 


‘8 or ouen pA; Fo, end Scop o>) le 


Subject: Policy on Relative Survey Intensity Within Watersheds 
Approved for Surveye 


-Past survey instructions have indicated the desirability of 
delineation of watersheds approved for survey into fleod and silt source 
areas on the basis of their contribution to the flood problem. (Relative 
contribution in terms of run-off, flood flow, erosion, silt, and damages, 
etc.) It is recognized, of course, that in case of many watersheds the 
entire basin oontributes more or less uniformly to the flood problem. In 
other watersheds sharp differences may be found. 


The question has arisen as to the intensity of survey on areas 
shown to be of minor importance as flood contributors by hydrologic and 
other studicse This memorandum is intended to provide a general guide 
to the survey personnel in answering this questione 


After the flood and silt source areas are delineated and their 
relative cortributions to the flood problem determined, the following 
general procedure should be followed: 


(1) If an areca is found to be a major contributor or a sig- 
nificant contributor to the flood problem, proceed with an investigation 
| of the area to determine if thore are feasible and economically justifi- 
able remedial mcasures, and if so, to prepare gonerel area plans for such 
measures including estimates of extent of such moasures, cost distribu- 
tion, and types and amounts of bencfitse 


(2) For areas in a watershed approved for survey which are 
not now but may become significant contributors to flood problems be- 
cause of land use changes or conditions underway or probable, the 
physical cffects of the chenges if made, should be estimated as well as 
the nature and probable cost of a preventive program. If the estimated 
physical effects appear to be significant an approximation of the cost= 
benefit ratio should be made. A complete cost-benefit analysis probably 
should not be undertaken for such arease 


(3) For areas in watersheds approved for survey which are 
not important present or potential contributors to the flood problem, 
the survey should go only far enough to confirm that fact to a reason- 
able degree, and to make gencral rocommendations for a program which 


appears to bo desirable and feasible for land use and protec 
These recommendations can be made on the basis of present infe 
and limitcd observation and study without detailed investigatic 
costs and benefits of such recommendations need not be estima: 


areas contributing ras tee flood problem, with only t brief cove 
given to the remaining arcas. 


He He Wiecking, 
Associnte Land Use Cogte 


UNITED STATES DEPARTMENT OF AGRICULTURE 
OFFICE OF THE SECRETARY 
Office of Land Use Coordination 
Washington 


February 16, 1940.25 


MEMORANDUM NO. 62 


MEMORANDUM FOR FIELD FLOOD CONTROL COMMITTEES 
(Through BAE, FS, and SCS) 


Subject: Transmittal of Proceedings of Seminar on Aerial Photography 


The seminar on aerial photography held December 6 - 8, 19359 
provided the opportunity for the exchange of observations and ideas 
growing out of the experience of survey personnel with aerial photo- 
graphs. The seminar was also fruitful in clearing up numerous questions 
and misconceptions concerning limitations of photographs of different 
scales and types, the transfer of information to base maps, and the 
value of various makes of stereoscopese 

Although confined to the eastern survey groups, the discussions 
and conclusions reached at the meetings are generally applicable through- 
out the countrye : 

It is believed that careful reading of the proceedings will re- 
veal opportunities for reducing survey costs, will stimarallg further 


thought in this young field and lead to further developmen ik the, 7 \\ 


application of serial photographic techniques. 


/ AVP FAA 
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Laan i ee ee 
EB. Ho. Wiecking, 
Associate Land Use Coordinstor, 
In Ghorge, Fiood Control Coordination. 


 Attechment 


PROCEEDINGS OF 
SEMINAR ON 


AERIAL PHOTOGRAPHY IN FLOOD CONTROL SURVEYS 
EOL SURVEYS 


December 6 - 8 1939. 
_—— 


Flood Control Advisory Committee 
U. S. Department of Agriculture 
Washington, D. C. 
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ATTENDANCE RECORD 


Air Photo Seminar. 


Name Bureau Office or Project 
Herb Denler BAE Div. State & Local Planning 
O. L. Mimms BAE Wash.Office (Late from Boise) 
Lilburn Allen . scs Muskingum Survey 
Jesse H. Zabriskie scs Trinity Survey 

Edwin R. Kinnear SCS Washington, D.C. 

Ae M. O'Neal scs Washington, D. C. 

N. A~ Back BAB Potomac Survey 

John W. Roehl SCS Susquehanna Survey 

C. M. McEwan BAE N. £E, Regional Office 
H. He Wooten BAE Washington, D. C. 

M. S. Wright TAB Washington, D. C. 

M. M. Lehrbas FS Yazoo Survey 

H. B. Ingersoll scs Pee Dee Survey 
Milton M. Bryan FS Pee Dee Survey 
Robert D. Williams FS Potomac Survey 
Robert Terry BARE Potomac Survey 

R. C. Wilson FS Berkeley, California 
Lawrence E. Kindt BAE Washington, D. C. 

EH. S. Massie, Jr. FS Washington, D.C. 
Earl J. Rogers FS Philadelphia, Pa. 
Louis A. Woodward SCS Washington, D. C. 

J.» E. Rothery FS Washington, D. C. 

W. B. Carmody AAA Washington, D. C. 
Lyall E. Peterson FS Washington, D. C. 
Gordon R. Salmond FS Washington, D. C. 
Claude E. Haren BAE Washington, D. C. 

F, J. Marschner BAE Washington, D. C. 

A. M. Meyers, Jr. Bs Washington, D. C. 
Richard A. Hertzler FS Washington, D. C. 

R. H. Davis scs Washington, D. C. 


Bernard Frank FS Washington, D. C. 


SEMINAR ON 


APPLICATION OF AERIAL PHOTOGRAPHY IN U.S.D 
FLOOD CONTROL SURVEYS 
ee ee LS 


Ae 


Washington, D. CG. December 6-8, 1939. 


The seminar was held in accordance with the intent of Flood 
Control Coordinating Committee Memorandum No. 41, Use of Aerial 
Photographs on Surveys, of April 27, 1939 to field members of the 
flood control organization. Messrs, Wright, Snyder, Moyer, Massie 
and Woodward coutributed materially to the preparation of the 
agenda and made many helpful suggestions during their participstion 
in the meetings. Special acknowledgment is due Messrs. Moyer and 
Woodward in arranging the visits to the photographic laboratories 
of the AsA and SCS respectively. 


Through the courtesy of the Fairchild Aerial Camera Corpora- 
tion, the Abrams Aerial Survey Corporation,Inc., Standard Aerial 
Surveys, Inc., and the Navy Department, the following stereoscopic 
equipment wes made available for inspection by the group: 


Mirror Stereoscopes 


Model T-5 Tele-stereoscope 

Model T-4 Tele-stereoscope 

Model 5 Smith type folding stereoscope 
Folding pocket type mirror stereoscope 
Stereocomparagraph (sketching stereoscope) 

M-7 Mirror stereoscope . 

Note: None of the above have any magnification 
Abrams Contour Finder (magnifying) 


Zeiss magnifying stereoscope snd stereometer bar (with 
binocular attachment) 


Direct Vision Stereoscopes 


‘D-10 Standard stereoscope (approximate magnification 1.4 
diameters). 


D-10 Hi-power (approximate magnification 3.6 diameters). 


Ground glass stereoscope prepared on specification (approximate 
gla 
magnification 2 diameters) 


Arrangements for the seminar were handled for the Flood Control 
Coordinating Committee by Messrs. Frank, Forest Service; Davis, Soil 
Conservation Service; and Wooten, Bureau of Agricultural Economics. 
Mr. Frank acted as Chairmen. 


(Over) 


Wednesday Morning Session 


Frank - The Flood Control Survey program has been underway 
approximately 1 1/2 years. During that time we have delivered 
quite a few aerial photographs. Some surveys have been handi- 
capped because no pictures were available. In other cases contact 
prints, though available, have not been used effectively as a 
means of reducing field work. Nevertheless we have already been 
able to develop some knowledge of the use of these pictures. The 
Flood Control Coordinating Committee Memorandum 41 was to find out 
how much and what kind of use was actually being made of aerial 
photographs. . 


"Present standards and extent of use of air photographs 
already in the hands of field parties vary considerably. In 
several instances survey personnel with the aid of such stereo- 
scopic equipment as is now available are getting surprisingly 
good results in identifying cover, soil and erosion, and flood 
plain conditions. This applies to the classification and study 
of broed problem areas as. well as expediting the more detailed 
study of sample areas. 


"In other instances the photographs sre being used merely 
as "maps". However helpful this may be it fails by a consider- 
able margin to realize on the far greater benefits that effect- 
ive stereoscopic analysis can produce. The fact thnt aerial 
photographs are made to overlap indicates definitely that they 
are intended to be utilized stereoscopically in preference to the 
unaided eye. 


"The Committee is therefore taking steps at this time to 
examine the possibilities of utilizing or developing types of 
stereoscopic equipment and techniques that will meet most effective- 
ly the needs of the flood control surveys." 


Aerial photography and the methods of apelying photos 
stereoscopically and otherwise have developed in response to very 
definite needs in surveying and mapping relief, culture and natural 
features rapidly, accurately and st low cost. 


Topographers especially have been quick to recognize the 
value of aerial photographs and as a result their use has expanded 
manifold in the mapping of large.and small sreas. Also a glance 
at the growing literature indicates s wide variety of uses in ad- 
dition to map making. These uses are increasing with improvements 
in the quality of photography and of stereoscopic equipment. 


The flood control surveys provide an unusual opportunity 
to apply air photo techniques to a wide variety of purposes. Esch 
survey represents in greater or less degree, the fields of Hydraulic 
and Civil Engineering, Geology, Soils, Forestry, Ecology, Range 
Management, Agronomy, Lend’Economics, etc. 


aon 


No other type of survey demands closer integration on the ground 
of these techniques. The conduct of damage appraisal in flood plains 
requires the services of the sedimentation specialist, the land ap- 
praiser, the forester or range man, and the soils specialist. The 
classification of land by major physical and economic features is a 
process of synthesis requiring the services of Many techniques. Study 
of flood and silt source areas undertaken as the basis for the prepa- 
ration of remedial programs requires the close collaboration of all 
the techniques available to the Survey. 


Altogether these techniques and fields represent the scope of 
work of many programs of the U.S.D.A. In all of these types of 
investigations the information available from photographs of good 
Quality and adequate scale is or can be made to be of the greatest 
possible value. 


We hope that this mesting, devoted to the study of these ques- 
tions will stimulate thinking on this subject and pave the way to a. 
ereater and more effective use of aerial photographs. 


The meeting today will be devoted to description and discuss- 
ion of the techniques now in use on the surveys and tomorrow morning 
these discussions will be concluded. Tomorrow afternoon we will 
Visit the AAA and SCS laboratories. On Friday we will summarize the 
results of the first two days meetings bi determining sone of the 

more important protlems, the methods of meeting them and also lay 
the ground work for the development of techniques that will be of 
help not only in flood control but in other Departmental activities. 


We want to insure the fullest possible discussions by those 

_ who have been using photographs on flood surveys. Hence we have 

| requested representatives of the severnl.surveys present to describe 
| the work. they have been doing, its purpose, and its application. 

| Ample time will be given to discussions and questions. As we are 
here to learn we hope you will make the most of this seminar. 


‘Ingersoll - In covering the over-all work on the Coosa water- 
shed we were fortified with quadrangle sheets which we do not have 
On the Pee Dee. There was no need for photogrammetric. mapping ex- 
| cept in the case of arens to be extended where we went to some 
trouble in making a few actual photogrammetric maps. The photos 
| provided an accurate drainage outline of small tributaries. 


Photogrephs were used: (1) to determine cover conditians on 
geged tributaries for run-off evaluntions (2) to study damaga 
,arens for stoge-damage relations using picture points to tie in 
|With high water works; (3) to help delineate the critical areas. On 
|the Pee Dee we will have » fourth use to fill in serious drainage - 
‘|pattern deficiencies in the small scnle quad sheets available. 


We took the contect prints and blocked out the effective 
|Portions of each and delineated broad land classes. Four conditions 


aft 


were identified on each class: soil, cover, Slope, ond degree of 
erosion. 


On the Coosa, we depended too much on photographs. We made 
every possible use of these photographs that we could. Some of 
the men objected to stereoscopic work because it was hard on the 
eyes. They also claimed they could not delineate certain features 
which we needed. This latter was overcome as the work progressed 
through field checks and practice. 


Bryan - Ingersoll gave a good picture of the many uses to 
which we put our aerial photographs. On the Coosa, an area of 
4,020 square miles, we first developed a sensible means of study- 
ing cover and land use. After some waste of time in attempting 
detailed land classification we developed a simple classification 
based on present cover, present land use and particularly land 


potentialities and capabilities, In applying land use classification 


to the pictures our land capability factor was used most frequently. 


We arrived at 29 different combinations or chsracteristics of land 
usee These were classed into the following major land uses: 


1. Forest lands, - sreas with 30% or more crown canopy. 


£e Idle lands, - land cf no economic value except for run-off 


control - broomsage lands, ebandoned fields, etc. 

Se Cultivated land, - all lands planted to crops. 

4. Pasture land, - all grazing land other than pastured 
woodland, 
5. Miscellaneous, - urban, railroads, public highways, etc. 


These major classes were sub-divided by slope, soil, and ~ 
erosion. Our soils men took photc index sheets in the field and 
made very brond soils delineations. We used standard SCS symbols. 


f 


and found about 200 soils in the watershed in which we are working. | 


These were combined into 14 representative groups and then arranged | 


in five large groups. We combined SCS erosion classification into 
six brond erosion groups... These were applied by the scils men in 
their field mapping. Symbols were then devéelopéd for branapgege® 
to contact prints on which through stereoscopic enalysis the field . 
mapping was adjusted and refined, . 


We worked up a card. system which showed SCS erosion classes,. 


scs scils groups, and the flood control. interpolstions, finally 
ending up with a picture of present land use, land potentialities, 


and in addition recommended types of land treatment. This Bese / 


in a purely mechanical classification pica eat the element of 
personal bias. 


As Ingersoll mentioned, we found that he first the individu 


didn't like to use the stere scopes’ They claimed it was hard on 
the eyes, was slow work, and didn't reveal much information. 


At first we attempted to study toc small areas. Frank 
suggested a minimum cf 15 acres for delineaticn. We put his methad 
into effect and have thanked him ever since. Field checks indicate 
less than 5% error in interpolation. 
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Some of us had never seen aerinl photographs snd had never 
used stereoscopes. So we storted a generalized training course. 
One man was put in charge of stereoscope analysis. He developed 
a detailed set of instructions. These instructions explained the 
use of photo-index sheets, methods of delineation, effective areas, 
average effective areas, distortion, etc. 


A copy of these instructions is given as Appendix A. 


This training period made individuals familiar with the methods, 
They worked on several pictures, field checked them, then returned 
to use the stereoscopes. This procedure was reviewed until each 
individual was proficient. 


We worked 8,700 pictures hence needed a data recording 
system. For each county we developed a card. summarizing the data 


by individual contact prints. We also separated upland delinea- 


tions from flood plains. The data were then grouped from these 
summary cards and a table prepared covering all the data going in- 
to the -final report. We also developed q card showing planted 
areas on one side and gullies on the other. © 


_. | For area determination we used the celluloid grid developed 
by Lehrbas. Thus a CCC boy can take a grid, put it over a picture, 


-. and determine the acreages in need of gully control. We also used 


a dot system and found this modified grid accurate and much easier 
to use than the planimeter. 


-.We had trouble keeping the pictures under the stereoscope 


ey but finally used metal slides to hold the photos and obtain proper 


focus. We found the reflecting mirror type of stereoscope best 

. for over-all delineations but for detriled study the small direct 
: vision stereoscope gave the best results.. With these we got a 
wealth of data. 


In preparing the generalized maps aerial mosaics were used 

first. Cover, use and erosion were outlined on tracing paper. The 
photos were then separated, reduced and the results were satis- 
factory accurate cover, erosion and soil maps. 


Terry - Good use was made of the photos in flood damage 
_..appraisals in delineating the flood lines in the flood plains. 

By taking contact prints you can get from most farmers some high 
water marks of 4 specific flood. Holes sre then punched through 
print and on the back useful, informaticn may be written. This 
“work was done in cooperation with the Mobile District Corps of 

Engineers. — 


We also used contact prints in farm management studies. 
Boundaries for each farm were marked in red pencils, permitting 
.. field checks on individual ferms. ‘These were the major uses made 
'. of the pictures by BAE on the Coosa. 


eifes 


Discussion | 
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Ingersoll - Damage work is very important. Mr. lassen of 
the Army Engineers office in Mobile was responsible for working up 
methods for damage appraisal on which we collaborated. Ws sent 
two field men to work under the direction of that office. There were’ 
two field parties of three men each. Prints were used in the field, | 
The Army also had quantities of records and notes of high water marks | 
of the 1933 flood. We were able to locate high water marks with 
photographs by plane tables. Hand levels and picture point methods 
were used to locate flood contours. We took markings from 5 feet | 
below and 5 feet above the 1938 flood. We thus obtained the bankfall | 
stage, the '38 flood stage, and stages 5! above and below respectively 
These data are now being worked up by the Army Engineers. | 


Actually the existing gage records were thken for each flood 
and a high stage established or taken from the records. The high 
stage was tied in and curves drawn to show season, date, etc. The 
BAEK was then able to determine the stage-damage relation. 


Bryan - We need better lighting and picture holders in stereo- 
scopes. 


Kinnear - Aerial projection as compared with other methods is 
probably more effective and quicker. The main objection is expense ®) 
but lately this hes been greatly reduced. The cost could be cut by 
pooling the equipment with several agencies. 


Bryan - We liked the large reflecting mirror type of stereo- 
scope for day by dey work and got very satisfactory results. For 
detailed study, especially for gully depths, etec., we used the eye= 
glass type. In the T-5 (Fairchild) type, the lighting was found to 
be a little too much on one photo. How about the development of a 
table for stereoscopes together with proper lighting, and picture 
holders, to save time and ease eye strain? 


Lehrbas - We developed a good stand and can make one in a e | 
few hours. I have a sketch here. . 3 


Back - How much time was used and how many acres were cover= | 
ed with the stereoscope per day? 


Bryan - After a little experience Williams became efficient 
and covered 20 to 20 pictures in a day's time or 25 to 30 square 
Miles. We used a man on stereoscopic war k for two days and then P| 
sent him to the field for the third day. It is excellent procedure 
to have one man in charge of stereoscopes. 


Frank - To what extent was your land classification modified 
by the economic studies? 


Bryon - In a number of instances we took the pictures to the 
field and checked particular farms to see how delineations applied. 
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Terry ie checked some of them and it seemed to me that the 
Classification was a little severe for the individual farms we visit- 
ed. Z 


Bryan - This was due to generalizing. On the whole the 
classification was OK. 


Frank - How about the accuracy of the areas tabulated? Refer- 
ring to effective portion of the picture did you have any occasion 
to check areas which you determined in that fashion? 


Bryan - We used established county areas and areas from base 
maps, and prorated our unit areas accordingly. 


Wilson - In your determination of cover types say on the 30% 
crown canopy, how did you arrive at this percentage? 


Bryan - This was based first on general field reconnaissance 
and second on actual delineation of photographs. After practice with 
pictures you could determine the canopy area fairly effectively from 
the standpoint of run-off relations. 


Frank - After field check you were able later to identify 
more or less good cover conditions? And, were you able to obtain 
any relation of forest flocr conditions to crown canopy? 


Bryan - Yes, that is essentially what we based it on. Through 
close collaboration between the FS, SCS, BAE we were able to develop 
@ correlation of crown canopy with forest conditions, 


Mimms - Economic conditions sre very important in attempting 
to translate the area approach to the individual work program. Is 
the place to do it on the survey or on the work program? JI agree to 
‘the need for mechanical land classification however. 


_ Bryan - Individual farms were checked. Over a large number 
of farms little error was noted. There were naturally large errors 
On individual farms. 


Frank - I agree with Mimms on the need for considering eco- 
nomic factors. In developing a program we should consider institution- 
al elements, farm economics, etc., and work out our program according- 
ly. 


; Bryan - The SCS brought up the same question. We took a num- 
ber of pictures and went to the field =nd cheeked individual farms 
and classifications. - Where there were errors, they were rectified 
in the over-all program. 


Ingersoll - The land classification was not quite as rigid as 
it sounds. Land capabilities were applied in different ratios 
depending on economic conditions applying to individual soil areas. 
This gave us a basis for estimating the probable percentage of 
compliance by farmers in the future program. 


ey a 


Wright - I would like to clarify the nomenclature of the — 
two types of stereoscopes referred to. These are normally known 
as the reflecting type and the direct vision type. Also the term — 
"mosaic™ as used here really refers to photo index mapS. ; 


Rogers - You mentioned making a general field reconnaissance 
followed by detailed area classification on the contacts. I can | 
see where you might get deeply involved. How were soil groups f 
refined? 


Bryan - In reality we classified only readily identified 
features such as slope and erosion. 


End of Discussion a 


Lehrbas - On the Tallahatchie we used similar methods to — ] 
those used on the Coosa. First we used index maps for covering the | 
entire watershed. An 18 mosaic would be helpful in laying out | 
preliminary reconnaissance work and getting stream channel char- | 
acteristics. The indexes were probably the most important and 
valuable factor. Later we had to classify land uses and cover to 
correlate with informetion on hydrology. Hydrology in our particular 
territory was rather lacking. 


The area was subdivided into some 10 cover types, 3 being 
forest types - namely adequate, inadequate,and inedequate and 
badly gullied. Cultivated land was broken down into bottomland, 
upland not seriously eroded or gullied, snd upland over 10% gullied 


We earlicr attempted to classify sheet erosion but got into 
difficulty and had to depend on ground surveys. Slope classificatic 
was moderately rolling, gently rolling, end steeper than 10%. 


Our methods were a little different from the Coosa. We 
covered the entire watershed of 967,000 acres hy contacts. The 
Same man also field checked. We also used photos on the sedi- 
mentation study but chiefly as "maps" on specific streams. They 
gave us accurate cross sections. 


At first we had some trouble using stereoscopes, especially 
on slope classificntion but overcame this through field checks. 


I have a little drawing of one of the stands used for 
reflecting stereoscopes. It eased the work and gave much better 
lighting. One of these stands can be put up in an hour. 


Vie used the same type of pencil end fine lead that the Coosa 
used. After field check we inked in the boundaries with yellow 
pigment ink. 
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Discussion 
Le 


Wright - The Eastman Kodak Company has now put out a new trans~- 
Parent sheet that is fastened to the photo with a hot iron.. This 
makes en excellent surface to work on with pencil, wipes off with a 
¢loth and is very inexpensive. 


Frenk - Is there a vertical reflecting device available? 


Wright - Yes, a $1600 machine. You will see it st the ses 
laboratory. 


Lehrbas - We made a map with Japanese water colors to help 
the BAE locate land use areas as traced directly from the contacts. 
Slight discrepancies were corrected by base maps. The scale of 
the prints varied from 2.8" to 3 .o" equals 1 mile. We prefer a 4" 
Scale or at least 2 uniform sesle of adequate ‘size. 


Wilson - We do cover typing in California on contact prints. 


Massie - You depend cn a base for area accuracy? 
Wilson - Yes for control. 


Frank - How about flood plain damage work? 


Lehrbas - We didn't do that type of work except on small tribu- 
taries., We had sone difficulty differentiating between the first 
and second bottomiends stereoscopically. We had to make stream char- 
acteristic ‘studies in the field using photes as base maps. This was 
tied in with BAE appraisals. We worked down the stream locating 


information on the pictures and taking all possible measurements. 


wednesday Afternoon Session 
RS 


Roehl - I have worked so fer only on small watersheds (Codorus 
and Buffalo). Here it was eesier and quicker to make detniled fiela 
reconnaissance. We had index maps on the Buffalo and contact prints 
on the Codorus. Stereoscopes were used to delimeate steep slopes 
and flood piains. Checked immediately in the field. 


Discussion 
Frank - If you had to do it over egain would you want pictures? 


Roehl - We would want some pictures. It took 20 days to make 
a recomnaissance of the whole watershed. On the Susquehanna photo 
index maps 2" per mile will be used. The trouble in using sterevs 
is in determining cover in grass iand country. We have to distinguish 
between hay lands, idle land and pasture land. No contect prints are 
available and we'*re not sure when we wiil ask for them. 


sites 


Bryan - We can cover 25 to 30 square miles a day with 
stereos. 


Roehl - Je can cover that much now. Another difficulty is 
thet pictures are flown at all times of the year. We get three 
different conditions when photos are taken in different seasons. 


Lehrbas - Pictures flown in certain times of the year are 
almost useless. Many land use changes occur. Most errors picked 
up were due to land use changes. 


Roehl - We have very little gully erosion on the . 
Susquehanna. Soil is rocky. Diebold plans to use contact prints 
to determine forest conditions. The area is chiefly in hardwoods. 


Lehrbas - I don't think 100% coverage necessary. - We worked 
approximately 160,000 acres. ‘Ve found about a 25% sample the 
necessary minimum to obtain the 21 different breakdowns - slope, 
cover, etc. 


Roehl - If photographs could catch deposition they would be 
helpful. Th They often don't if taken say 6 months after it occurs 
because of vegetative growth. 5 


Lehrbas - The same thing happened in the South. The photos 
are useful to the sedimentation crew in locating “plug” areas. 


Ingersoll - Bringing up the question of sampling again - we 
don't know why but we experimented on the Coosa and didn't have 
good results. We made a complete coverage and check. We werentt 
satisfied with a 15% strip sampling. On the Pee Dee we'll break the 
area down into four pee divisions, - forest, cultivated, idle 
and pasture lands. We might use five for eet eneous land. Then 
we'll sample ench erea separately 25%. ile made a cheek on a com- 
plete tributary. Instead of using selected strips from three tribu= 
taries we relied on the county agent for a good cross section. This 
produced much better results. . 


Lehrbas - When we sampled a 25% section within one — 
physiographic unit we got good results. , = 


Rogers - The AAA method of using contacts may be nelipelle q 
Their technicians went through the photographs and determined = 
respective scale ratios. One of our major problems is scale 
variation. There is a good chance for cooperative effort here. 
Some of their material is already worked out. They have photogaaaa 
to indicate type of work they are doing. They decide on the base ~ 
elevation and figure certain scale changes which occur. I suggest 
center ratio - believe it would be very helpful. (Illustrated with 
contact prints showing correction for "tip", "tilt" and "elevation™ 


and a bisecting "blue" line giving the ee scale for the 
entire photo.) This should be done before the photos are Sent outs 
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Wright - Ratio factors are merely a means to the end of-en~- 
larging contact prints to a predetermined scsle. To differentiate 
between tilt and tip; tilt is a side movement , tip a backward and 
forward movement. There's no apparent need of flood control get- 
ting too concerned over highly technical matters. Your interest 
seems broader than that. Most important is the matter of tilt 
analysis and scale difference due to relief. 


Regarding elevation - it is only possible to determine the 
scale photo for any one plane - other methods are needed to 
eliminate errors but these are too involved for our discussione 


Lehrbas - What are ratioed prints? 


Wright - "Ratioed Prints" are photographs that have been 
ratioed to some predetermined scale. Ground measurements give 
the actual scale - the basis for enlargement. A rectified print 
is a print corrected for tilt and tip. The AAA rectifies a great 
many of their photographs. 


Frank - Use of the central portion of the print eliminates 
a proportion onserrnors 


Wright - Yes especially if ar»ratioed print. 


Rogers - To determine areas should not ratioed prints be 
made available ea arly? 


Wright - If the informetion is available it can be used. 
Confusion exists as to how or whether or not to use different 
Scales over different areas. Everything in certain zone a certain 
scale. It would be better to get rectified prints but these are 
difficult to obtain. Rectified prints cost about three times the 
cost of ratioed prints. The transfer of AAA information to these 
prints would be a considerable job. 


Rogers - I believe for deteiled work they might be very 
helpful and I think we should get the best available, 


Wright - If you ask for ratio prints of uniform scale all 
over it would be cheaper. 


McEwen - Photographs for the Northeast are lacking so far. 


Wright - In areas of considersble relief nothing can be 
done to eliminate scale differences altogether. 


(End of Discussion) 
Williams - We have been on the Potomac such a short while 
we are really not into the survey. We want aerial index sheets for 
the entire drainage but are not just sure to what extent we will 


use prints. The area is 15,000 square miles. We know now we can't 
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make 100% stereoscopic analysis of the entire drainage. We're 
trying to develop an idea of Loughead's of delineating the entire 
watershed into homogeneous areas first. We may try one county 

first to see how it works out. We have a cover map and the soils 
men are delineating broad soil areas. BAE is using indexes 1" 

per mile to work over broad areas; in the hope of working out some 
system of sampling which will apply to broad slope, soil and topo- 
graphic classes. How to select sampling is a big issue. We plan 

to make certain checks. We are very much interested in sampling and 
are wide open for ideas. 


Frank - Flood plain damage work requires one kind of sampling. 
Other work requires other kinds. 


Lehrbas - We are planning to sample the Yszoo. 


Back - Not all the Potomac tributaries contribute to damage, 
nevertheless, we have a big problem and it would take the full time 
of one man for several years to make a complete detailed stereoscopic © 
analysis of the critical arens. Therefore, we must find the right J 
sampling method soon. We are proceeding by mapping homogeneous areas | 
on the basis of available information such as, topographic maps for 
slope conditions, soils maps and aerial index shests for cover 
conditions. While we heve madé some progress with the use of index 
sheets in delineating cover conditions, there are certain difficulties 
in their use. For overlay purposes, the inaccuracies in the index pI 
maps result in some conditions that on the face appear unreasonable. , 
A certain amount of this error can be eliminated by arbitrary shifting 
of the overlay maps. Some of the men on the survey want to know how 
to get a grenter degrec of accuracy on overlay maps; others are nov 
too concerned about this. There is no use in our going too far in 
the direction of accuracy in one particulsr item on the survey which 
is way beyond the accuracy we can expect to find in other phases. 


So for as aerial photographs in the Potomre Survey are 
concerned, we expect to use them for two purposes: (1) studying 
samples in each problem or physiographic unit area, and (2) studying 
flood plain damages. 

Williams - We don't expect to get any quantitative data from 
these studies. : 


Back - Scme think it possible to get exact areas by plani- 
metering aerial photographs. It is obvious that this can't be done. 
In developing quantitative data and in the use of samples for this 
purpose, we need to distinguish between compensating and non- 
compensating errors. An example of the non-compensating type of 
error which has bothered us on some surveys is this - in developing 
out remedial program we recommend that lands in certain slopes shoul 
be shifted to less intensive uses, crop land to pasture and woods . 
and pasture land to woods. However, we do not recommend, as a 
general practice, that forests on lands suitable for cultivation be 
cut and the land put into cultivation. Therefore, to the extent 
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that errors in mapping may result in misplacing forest and cultiveted 
lands on incorrect Slopes, our quantitative recommendations will be 
tcc severe. How can we get sround this kind of error? 


Discussion 

Lehrbss - Have you sectionalized index sheets? 

Back - Not yet. 

Lehrbas - I'd like to raise the question of pantographs. We 
need a standard pantograph for transferring information from photo- 
graphs to maps. Scale about 6" per mile. We have need for them. 

Roehl - We tried to use one pantograph on maps copied from 
aerial index maps obtained from a State Highway Department. We 
found that the scale on the maps varied in both directions, making’ 


it almost impossible to use the pantograph. 


Lehrbas - We paid $3 for curs. 


Wright - At Howard University they are making meps for REA 
using a vertical projector. You may revise your views on the use 
of 9 pantograph after seeing one in operation. 


Lehrbas - Lots of information from drainage maps end U. S. 
Engineers maps but would like to get them all to the same scale. 


Rothery - We first sterted using the verticnl projector 
about 8 or 10 years ago in Caneda. ‘ie studied the photographs, 
black pencilled all type boundaries (about 15 types). Until we 
were very well trained we field-checked the photos. The pictures 
were typed and put in the vertical projector. Type lines were 
drawn on the naps. The process was very cheap. I noticed that 
the more men work with stereoscopes the more intrigued they be- 
come. 


Frank - The ideal would be to use photos in connection 
with topographic or planimetric base maps made from these photos. 


Rothery - When we tock Government photogrephs and typed 
from them everything fitted perfectly. Using older maps it didn't 
work well. We obtained pictures at a scate slightly smaller than 
4" to the mile. The best photographs were taken in winter. 


Wright - 99% of all the aerial photographs the U.S.D.A. 
owns were taken at approximately 14,000 feet. Enlarging pictures 
dses not bring out more features but merely enlarges those al- 
rendy visible. Our photos can be enlarged 4 times. 


Massie - The information in the F.S. Aerie] Survey Hand- 
book is of commen knowledge, end is for adninistrative use of For- 
est Service. Information in it would not be applicable ‘tc flood 
SurveyS.e 
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Back - If $75 or $100 vertical projectors will do the trick 
what are the chances of getting some of these out in the field? 


Frank a it might be better to have national or regional 
facilities. Otherwise the cost of a survey would run up pretty 
high. Skilled men are required. 


Rothery - Frank's suggestion is good. The men should do a 
month's work, send it in and have it returned to the field. There 
is no need for this if good base maps are available. 


Lehrbas - Very few generalized maps are worth using. We 
need good base maps to cover 8,000,000 acres. 


Ingersoll - This will be a big problem on the Pee Dee. I 
fevor the picture point and pantograph method. This is accurate 
enough especially if boundary areas are available from generalized 
maps. 


Wright - This is OK for flood control purposes. What map 4 
scale is considered desirsble? ug } 


Frank - This depends to a large extent on the type of map é; 
used. Scale 1" to mile is OK for small watersheds but not for large 
areas, Another consideration is whether the map is te cover the j 
entire area or a portion. ‘ 

Wootward - Pretty good base maps can be made by tracing drain= 
age on the index maps, blotting out the rest, and photographing. 


q 
Allen - On, the Muskingum no contacts were available for the 
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areas needed. We had considerable inform-;tion to begin with how- 
ever, ©.g., a watershed reconnaissance in 1935 by Chemistry and 
ans ‘ 
Soils. 


Flood damage sress were sampled by a 10% random selection 
automaticnally taking an area of equal section every 3 or 4 miles up 
the valley. The same method was used in studying sedimentation, 
Here enlargements of contacts were employed. In lend use planning 
we sampled 2% of the total area using 8" enlargements and checking 
results statistically. 


‘We had no standing order for contacts. 
Frank - The Muskingum survey is going on for another 6 month 


When you return to Ohio you might take up the possibility of using 
contect prints for specific nreas and for certain types of work, 


(End of Discussion) 
Frank - Stereoscopes might be considered next. 


Wright - Very few people cannot see stereoscopically. It 
is not true that stereoscopes are injurious to the eyes. The 
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Geological Survey had trouble a few years ago with their people 
using stereoscopes, It took the matter up with leading oculists 
and were advised they were good for the eyes. 


A direct vision stereoscope gives detail but with smaller 
coverage. A mirror type covers the entire overlap. The Zeiss 
magnifying stereoscope is merely a more precise instrument. 


Bryan - We learned experience with stereoscopes is needed 
to realize their possibilities, 


ingersoll - Consideration needs to be given the men who sre 
to use them. There seens to be much variation in ability. 
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Frank appointed the following committee to examine the stereo- 
Scopes on display and to revort on their findings - Bryan, Ingersoll, 
Wilson, Zabriskie, and Terry. 


Thursday - December 7 
(Morning Session 
ees oe LOL 


Zabriskie - We haven't used stereoscopes on either of the 
surveys. Although contact prints were available our people see 

no advantage in their use as such. (Trinity is 17,000 square miles). 
The contact prints actually amounted to a waste of funds. The 
method we are going to follow in the future is to use mosaies or 
index sheets on reconnaissance and base our sampling on the results 
Of such reconnaissance. As I understand the Talahatchie survey 


enalyzed stereoscopically 5% of the area or about 43,000 acres. 


Lehrbas - ie took the complete physicel survey made by SCS 
end used this as the basis for sampling with photos. 


Zabriskie - You made the Svatement that on the Tellahatchie 
the stereoscopic method wes used to delinente covere What did the 
field check consist of? 


Lehrbas - It consisted of checking questionable items first 
but found that many of the apparently accurate items were wrong 
as the photos were 3 years old, and many land use changes hed 
occurred since. Didn't take much checking of many items to classify 
them. We made mistakes due to the age of the pictures. We had 
trouble also in determining Oven land because they look like culti- 
vated lands. Since the area is heavily populated and cut up by 
roads we could check from 4 car traveling at a rate of 25 to 35 miles 


per hour. 


Zabriskie - You planned your recommended treatment on the 
Tallahatchie from semples and these were extended by stereoscopic 
work to larger areas -“why? 
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Lehrbas - To determine the cost of the remedial program. 


Zabriskie - Memorandum No. 44 said we were not supposed 
to lay out an operations program. Where should we go on a survey? 
How far should we go and where should we stop? 


Frank - This cantt be settled here. We should at least line 
up our objectives as required by the local situation and think them 
through in terms of how can we reduce flood damage. On the basis 
of such judgment you should be able to develop s work plan aimed at 
meeting these objectives. First job is to find out whether there is 
enough damage to warrant a flood control program: no damage - no 
flood control survey. If there are damages what kind are they? Are 
they subject to Agriculture's remedial measures? To what extent are 
these damages being taken care of by other programs such as that of 
the Army Engineers? We can justify only as much as we can take care 
of. Where Army structures will not take care of maximum floods what 
measures or structures can we utilize to make up the difference and 
to take care of the land above? Such reasoning provides a legitimate 
basis for cur recommendetions. One watershed may need control but | 
the problem may be due entirely to geologic conditions which we can= 
not modify. In such a cese Agriculture has no legitimate basis for é 
flood program. Again we might find areas where we can do gully 
erosion control end otherwise increase infiltretion capacity or we | 
may heve a situation where floods occur in winter end spring due to ~ 
snow melt. We must go through some such a process of reasoning be- © 
fore doing intensive field work. 


As to the use of photographs we have lots of things to 
consider before we kncw how much stereoscopic work we want to do. 
When we determine that it is physicrily possible to uncertake a 
progrnm and we really can make a contribution then is the time to 
consider the use of contact prints. As far ss mosaics or photo 
indexes are concerned they should be used early in the game. Read 
the outline reviews for the Potomac snd Pajaro Surveys that we 
distributed to the field. Get other reviews alsc ond I..think you 
Will have a clear picture. . : 


We are gradually eliminating those steps that don't direct- 
ly answer the question - can we reduce floods. 


Zabriskie - When we looked at the stereoscopic work it looke 
like q lot of detail not warranted by results in our type-of country 
It would have been ensier to make a reconnaissance survey more in 
detail on mosaics and then base the sample on results so it could 
be expanded. Wes plan to make our reconnaissance only as detailed as 
we will need. Thus we recommend terracing all slopes over 6&% in 
certain aréas and oll over 4% in other regions. Hence there is no 
need to get smaller slope differences than 5%. Steredscopes can 
be used as the Army does in locating structures and studying flood 
plain conditions. ’ 
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Sampling is the big problem. We must disregard special 
techniques and think in terms of the objective. We figure san- 
pling will be OK. If a sample is taken even if very small, say 
1%, it will be gcod for unifcrm conditions. In reconnaissance 
we sre only going to delineate large scil groups. On range land 
on the Concho it is hard tc delineate sreas with stereoscopes. 
We believe reconnaissance with mosaics will fill the bill and 
give us basis on which to sample. 


Frank - Remember we have got to evaluate our programs in 
terms of costs and benefits. 


Zabriskie - Stereosccpes can't indicate sheet ercsion. 


Frank - Some types of soil show distinct color change when 
eroded and this is revealed by lighter shades on the photos. 


Zabriskie - You can remove 2 fest of top soil and you can't 
tell difference. Remove 3 feet and you ean tell. 


Back - You plan to use no photos, not even to supplement 
reconnaissence? You do not have maps showing topography and soils? 
You say you have to go into the field to get these? (Refers to 
Concho Survey) 


aebdriskie - We have a few quadrangles, some indexes and 
mosaics. 


Ingersoll - The variables of concern are soil, cover and 
erosion. You don't believe you can get these stereoscopically? 


Zabriskie - For purvoses of formulating a program we don't 
need stereoscopes. 


Ingersoll - When you make a reconnaissance with index sheets 
de you visit every place? 


Zabriskie - No. We cen make a reconnaissance detailed encugh 
On which to formulate a2 program at the rate of 20 - £5 square miles 
a day. Deperds of course cn roads. 


Ingersoll - The vrlue cf surveys is in the final analysis. 
The degree of dependability of the cost-benefit ratio must be 
considered. ‘Je can do 4,000 square miles in 9» year with stereo- 
scopes. Don't you believe we'll get results even on large water- 
sheds? 


Bryan - I agree though we need to change our methods in 
use in order to use photos more effectively. 


Zabriskie - By reconnaissance I mean covering the entire 
area. 


Ingersoll - This is OK for soils but the photcs will give 
us cover and slope. 
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Zabriskie - Will stereoscopes on range lands give us 
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cover differences? Tell us the different kinds of grasses? I 
don't believe stereoscopes would be of much help here. 


Back - Type of country needs to be considered. 


Lehrbas - We find stereoscopes very advantageous in our 
country but in range country I believe we would disregard them. 


Frank - Has anybody on your survey really made a study to 
determine the possibility of identifying range cover by stereo- 
scopes? 


Zabvriskie - No. 


Frank - I believe it would be well to look into this. Why ~ 
not give it a fair trial? Could you enlarge a little on your staté=) 
ment that contact prints with stereoscopes are useful in locating ~ 
dam sites and flood plain damage? ; 


Zabriskie - Our experience on flood plain damage is not 
very extensive. We ran into ea snag in trying to find out how 
much area was covered by floods, mostly agricultural. With the 
stereoscope we could probably pick out the limits of certain types 
of floods. These can be related to hydrologic data on flood flows 
giving the economists something to base their damages on. Two 
factors are involved here - (1) Lack of accurate information on 
past floods and (2) discharge of stream in relation to height of 
flood. Here contact prints would be valuable. 


Re: the locetion of dams: This is important in range area 
We've recommended a lerge number of dams on some surveys. If we © 
are going to recommend a structure we should investigate the site, 
The Army would never recommend a dam unless they had thoroughly 
investigated the aren. If we can find certain sites where we wil. 
have fairly low cost we can use stereoscopes to good advantage ane 
save considerable field work. 


Lehrbas - Re the flooded ereas. In our experience we: cou. 
not determine the different heights of floods by stereoscopes. I 
Mississippi the flood waters go through the swamps before they to 
the levees and then they cover everything. Contact prints here 
can be used Girectly es base maps on which to check location of © 
dam sites. We hed 14 different overflows this year. The factors 
here sre period of inundation and duration of flood. Not necesse 
ly amount of Innd overlaid. Inundation does not necessarily mean 
damage. 


Zabriskie - This varies with different regions. Some 


portions of the Trinity could have been studied stereoscopically 
if dam sites were found feasible. 
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Frank - In using index sheets are you also saying you have 
no need whatever for stereoscopic analysis, or is the need for 
stereoscopic snalysis limited to areas in need of intensive study? 
I have in mind that pictures are often valtable in saving the 
field time. Pictures cost money and if we are going to do much 
field work we should not use contacts also. 


Zabriskie - We could make a reconnaissance on an area and 
get results which are better than using tne stereoscope. 


Bryan - Can you do 500 acres an hour in the field? 


Frenk quoted from a letter from the California Forest Ex- 
periment Station cn the use of photos in locating and checking 
dam sites: 


"Seoeeee (b) the development, from enlarged aerials, of 
contour maps of sites to be used as debris storage or retention 
dams. 


"With reference to item (b) above, the method of developing 
these contour maps is as follows: 


"(a) Prospective dam sites nre located in the field ena 
these locations sre spotted on the aerials. 


"(b) The portion of the aerials in which the reservoir 
occurs is er >te 


"(c) The enlarged serials are taken into the field and by 
means of a chain and abney level, profiles up the canyons, ‘as 
“Well as several cress-sections cf the canyon, ere leid out, with 
reference to points on the aerials that can be identified. 


"(d) With the elevation and distance of these points 
identified on the aerials, they are put under the sterecscopes 
and contours of sufficiently small intervals to make volumetric 
surveys are drawn in." 


Back - Re. the question cf field reccnnaissance versus 
use of contact prints. The final decisicn depends on the extent 
of other map information available, e.g. on soils, slope, etc. 
We have ample information on the Potomac. We can block out 
general homogeneous problem areas by use of index sheets end 
other mans and on that basis delineate samples in each type area. 
We have 't decided definitely but we believe our sampling will 
be a combinatimof contact prints and field work. 


Zabriskie - Your watershed is 11,000 square miles. Tackle 
the problem same =s we did, 


Frank - You could use contact prints without the stereo- 
scope and get more informaticn than from the index map. 
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Zabriskie - That is how we used them. 


Ingersoll - Contact prints would be especially valuable 
if taken just after major floods occur. 


Zabriskie - Can we get repeat photographs? 
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Frank - Repeat photographs when flown will be valuable in 
the operations program by showing a progression of events. 

Wright - There is a big photographic program under way. The 
AAA might fly certain areas about three years apart. Some areas : 
never change, others change considerably over a short period of $ 
time. 


Frank - I don't think we should request repeat photographs ; 
except in exceptional cases. 


Wright - You probably receive a map every month issued by 
O.L.U.C. showing the status of aerial photographs. This map does 
not show rephotography because we always furnish the latest photo- 
graphs. a 


Frank - Could we get information as to whether ereas had 
been flown before? 


Wright - Yes. 


Frank - Could we get the esrlier photographs if we wanted 
them? 


Wright - Yes. Every photograph shows the date when taken, 


Back - Since time of season is important, in certain areas 
Where there are two sets of pictures could we mention our choice? 


Wright - The Departmental records only cover what Depart- 
ment has done. We might find that the Geological Survey has flown” 
an erea years ago. These old pictures might not be any good ex- 
cept for historical records and then they would prove useful. 


Frank - We might follow this up and inform the field. 


(End of Discussion) 


thods of Classifying Cover in Southern C 
(Illustrated with Charts) 


Wilson - Me aliforni 


We have undertaken an experiment over a period of years to 
determine the possibilities of identifying cover stereoscopically 
Scale of prints varied from 3" - 4" equals 1 mile. We used the 
direct vision stereoscope for maximum vision; the mirror type for 
the genersl view. Four diameter magnification is sufficient to 
give detnils of the principal cover type. Only the effective 
portions of the photos were used. 
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Six elements are easily recognized after field check: 
conifers, hardwoods, shrub, grass or herbs, rock and bare soil. 
It is Saf esou it, ograizene, - distinguish between bare soil and 
grass where the cover is very thin. 


Age class distribution: 5 classes recognized stereo- 
scopically provided 4" scale photos are used. We depend on such 
characteristics as apparent height, shape of crown, shape of 
erown shadow (especially in the open). For this we prefer photos 
flown in early fall or spring. 


The broad cover types were then plotted on sheets; percent- 
age of various cover species in given class had to be field check- 
ed. This was done by using portable high and low power stereos 
in the field with contact prints showing type lines. Age class 
distribution (conifers only) was plotted on overlays. 


Stand densities for tree and shrub sreas were determined by 
mechenical EroHp ine of various stands. 


Note: For further details see - "A Vegetation Inventory 
from Aerial Photographs," by G. F. Burks and R. C. Wilson, Photo- 
grammetric Engineering, Jan.-Feb.-Morch 1939. 


See Appendix B. “Preliminary Instructions for Vegetation 
Type Map and Cultivated Land Classification by Office end Field 
Interpretation of Aerial Photographs,” (March 3, 1939, by R. C. 
Wilson (Forest Service). 


Discussion 
Garver - Was density based on distribution of crown canopy? 
Wilson - Yes, from photos; these permit grouping in homoge- 
neous =rens. By ground sampling we were eble to obtain a basis 


for extending areas stereoscopically. 


Lehrbas - Might the poorly stocked stands have a good brush 
cover? 


Wilson - Yes. 
Lehrbas - Height of flying? 


Wright - About 12,000 above ground. We considered the use 
of different types of film. Panchromatic is not as good as 
orthochromatic or infra red for certain purposes. 


Wilson - We're hoping for such an experiment over sample 
areas with different film and color filters. Rykers work on tin- 
ber species determination was based on very large scale photcs, 
some 800 per mile. Some types cf film would make soil determi- 
nation easier by greater contrast in color tones. 
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Wright - Panchromatic film was specified previously because 
of its speed but now the speed of other film is increased and the 
specification was removed. Color differentials are needed es- 
pecially in dust bowl areas. (MEQ 


Wilson - We've tried the use of orange filters. 


Garver - Would such films and filters permit alanis 
between Douglas fir and ponderosa pine? 


Wright - In some cases, especially if the film is properly 
exposed. 


Frank - Were differences in ground cover and forest floor 
conditions between different cover groups noted in making field 
checks? 


Wilson - In dense stands with heavy canopy we couldn't tell 
anything about litter. In open stands we could tell whether grass 
or shrubs were in the understory, or whether a light cover of litte 
We didntt try to approach it from Vhat angle, though field check 
indicated a definite correlation. 


Frank - Was fire pine: taken into account? 
Wilson - Passed photograph around. We had some burned type 
Shrubs come in heavily on burn and also indicated by lighter shadin 
This photograph taken about ’a year after fire. 


Peterson - Re. area determination? 


Wilson - After getting boundaries on the photographs we 
projected them on planimetric base maps where available, via 
vertical projectors. The control points were used for orientation. 


Wright - This entire method was written up by Mr. Wilson ant 
one of his associates and published, in Photogremretric Engineerin, 
It may be possible to get reprints. 


Wilson - We have more recent writeups. Thinking you might 
be interested in costs I might say that even in this experimental 
work we have managed to cover particular quadrangles with the same 
cost as by field work alone. .Naturally we got # more aecurate 
picture of the country. We expect to cut costs further. 


How soon may we expect to get a finer grain film? 
Wright - Such film is now available. If you specify it you 
can get it. I saw pictures taken in Florida at 1 - 40,000, (1 in 


= 3333 feet) and enlarged to 660 feet per inch. They looked bett 
clearer and sharper then the usual enlargement. a 


I've been looking at the sumbols Mr. Wilson used. If we 
can use the snme symbols throughout the Department it would mean 
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that much faster standardization of symbols in the Department. 
There is a conflict now in some symbole in the Federal Govern- 
ment, the Department and even for thet matter Within the For- 

est Service. Various divisions use various symbols for the same 
things. We should have one set of symbols for the entire Depart- 
ment. . 


Peterson - The National Resources Planning Board has 
issued a report on standard Map symbols. I understand this is 
being revised, 


Frank - Do you think it advisable for the stereoscope re- 
view committee to Give their ideas? 


Wilson - I think it advisable to get several different 
stereoscopes for different types. 


Frank - Tomorrow we will discuss use of aeroplanes in 
making reconnaissances particularly autogiros. The Flood Control 
Committee has authorized moe to conduct an experiment with North- 
eastern group in reconnaissance mapping from autogiros. 


Wright - I'd suggest taking obliaue photos instend ‘of 
sketching. 


Frank - With ordinary cameras? If SO we could get samples 
of major conditions. 


Wright - Yes. 


Rothery - Canadian foresters have used these to great ad- 
vantage. 


Meeting adjourned at 12 Noon. The afternoon was spent in 
inspecting the AAA and scs photographic laboratories. 


Friday Morning - December 8 
cele MM teh lnnntnar” ae Wty ede She PS Med 
(Summary Discussion) 


Frank - I'd like to ask Bryan what he thinks now in the 
light of the discussions con the need of gctting greater accuracy 
from contacts at the expense of much work. I'd alsc like to get 
your recommendations on the application of improved techniques 
and on the scope of application to future flocd control SUrVEYS. 


Bryan - On large watersheds we have to depend on sampling 
after problem areas are located. On a smell watershed, like the 
Cocsa, we might make an overall coverage in a fairly short time. 
However on s watershed cf soy 13,000 square miles we must depend 
on a more rapid method of survey.’ I've come to the conclusion 
that on the Pee Dee we have first to locate tentatively our flocd 
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and silt source areas and any special areas we went to study and 
then make detailed stereoscopic examinations. We depend more 
on index sheets in our preliminary examinations of these areas 
and on prints later on. The sedimentationists also want contacts 
in studying valley fill. Flood damage studies for entire river 
system also can use contacts stereoscopically to advantage. 


Frank - In the location of flood problem areas is it desira- 
ble to use index sheets? 


Bryan - Lots of material is already available from other 
agencies. We would use all this information along with the indexes, 


Frank - What about mosaics vs index maps? Is the difference 
enough to warrant consideration? 


Bryan - Don't believe there is. Don't ses need for mosaics. 


Frank - Where we have 9 lens photographs available would 
they be obtainable on surveys? 


Wright - Nine lens photos give a composite picture which 
hes been rectified to true scale. They're very expensive. While 
they are rectified to trus scale of the center picture, there is 
still the obliquity on the others which can't be.taken out. Nor 
can they be viewed very well stereoscopically. CObliquity means 
the pictures were taken st an angle sideways. (Tilustrates with 
diagram). They're not sntisfactory in sreas of relief. 


Beck - When we saw the pictures in the AAA laboratory we 
thought of 9 lens pictures in place of index sheets for making base 
cover maps. ge 


Vright - Too much field work would be required. Much detail 
is invisible in areas of relief. For map making they!re very 
good: what one photo misses the other gets. 


Back - In making the cover.map we're primerily concerned in 
getting g blocks of clenred land. 


Wiilson - Aside from invisible areas how about shadows? We'r 
interested in cutting out forest land from other lands. Dark 
shadows are not necessarily forest. They might be anything else. 


Brynn - Little has been said about hydrologic analysis and — 
the use of contact prints and stereoscopes on gaged tributaries. 
Mr. Ingersoll is of the opinion thnt contacts permit the best stu 
we can make to obtain proper run-off POobth aReReS 


Frenk - Some people here favor the use of mosaics over inde 
Maps to map information Oa. 


' 


Lehrbas - Here the cost element comes tyvanign’ 


Zabriskie - Yhet is the difference in cost between index and 
mosaics? Does the AAA make mosaics? 
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Wright - No. No one in the Department. Relative cost is 
very difficult to determine. Index sheets cost us little. To 
make mosaics you must match each individual photogravh and get its 
proper scale. Costs probably $1 a square mile or more. 


Frank - Contact prints might be enlarged in special cases. 


McEwen - The Land Economics Division could use mosaics if 
available. Cost might be justified if other agencies are also 
interested. Any chance of getting cooperation established in De- 
partment? 


Wright - There is little interest in mosaics. If a need 
-is shown, mosaics could be made. Almost two miilion square miles 
have been flown in the last five years and no requests have come 
in for mosaics, except that the SCS however did some mosaic work 
under contract on the Navajo Reservation. All the agencies and 


bureaus are using photo index maps, however. 
b] 


Note: The SCS has prepared controlled mosaics scale 1" = l 
mile for a large area in the western states comprising portions of 
Washington, New Mexico, Utech, Colorado, Arizona, Wyoming and Idaho. 
State maps ere now being prepared showing the status of aerial 
surveys by the SCS and the portions for which mosaics hsve been 
mide. These maps elso show counties. It is hoped th:t copies will 
be made available to the field. 

Wright - I will read you the definitions for mosaics. There 
are three Kinds - Uncontrolled mosaics, controlled mosaics and 
precise mosaics. 


"Uncontrolled mosaics 


What is usually referred to as a mosaic map is one built 
up by joining together prints of individual neer-vertical-axis 
aerial photographs or parts thereof in such manner as to heve 
the topographical features appear continuous and to present a 
comprehensive view of the entire aren. These maps are an assem- 
blage of separate individual photographs matched by images alone 
and contain all the errors inherent in any photographs which 
have not been rectified to a trve horizontal plane or scale." 


*Controlled mosaics 


This type of map, in appearance, differs little from the 
uncontrolled mosaic heretofore described, but is ususlly more 
accurately “laid” as the photographs have been enlarged or re- 
duced to fit predetermined positions independently plotted on the 
base sheet. These points ere usually topographic features which 
are identifiable on the photographs and have been located on the 
ground by regular surveying methods. This type of map 1s feirly 
reliable, but contains all the inaccuracies of any aerial photo- 
groph. To a certain extent, however, these innccuracies have 
been partly overcome by resitution of the photograph to known 
positions before being used in an assemblage." 
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"Precise mosaics 


he 


This term is often used, but I have yet to see a map which 
would literally conform to the descriptive title of being 'tprecise”, 
It is possible, within the bounds of reason, to take photographs 
so closely together over an area that the central portion of each 
photograph will overlap the central portion of all the adjoining 
photographs, and, if only these central portions, after being 
rectified to one horizontal scale, are used in an assemblage, a 
mosaic map closely approaching a true orthographic projection couid ; 
be secured. The cost, however, would probably be prohibitive. The 7 
term “precise mosaic map” for most practical purposes may be regard < 
ed as a misnomer." 


Frank - Wetre all in evident agreement that the stiff cost 
of getting mosaics would not make it worthwhile. 


Rogers - Why not investigate further? 


Frank - Right now wetre getting photo index maps for nothing. 
Whereas in the case of mosaics you have the manuel job of actually 
preparing each sheet. 


Rogers - Once we got the bail rolling for mosaics the cost 


would come down. 


a: 


Lehrbas - Wetre satisfied with indexes. 


Back - Speaking for the Potomac, I think most men on the 
survey would be better satisfied with mosaics for one use and that 
is to make a general cover map. They can be used in blocking out 
areas for study. 


Bryan - I'm inclined to think that particular areas for 
study could be gotten from contact prints and the indexes would be 
sufficient for cover. 


Lebkrbas - The Flood Control Committee might look into two 
possibilities of mosaics, at least the first two kinds of mosaics. 
To be worthwhile they must be made from ratioed prints. 


Frank - In addition to use of photographs for analysis of 
run-off coefficients is there any other use? e.g. infiltration ~ 
studies? 


Bryan - On our past survey infiltration work we got off to 
late start and then we didn't get over it 211. Contacts will be 
of help to that section of the survey. 


Frank - Infiltration studies may be undertaken not only on 
selected small gaged watersheds but on other areas as well. What 
would you want contact prints there for? 
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Bryan - To get about the same indications as we would require 
in hydrologic analysis for the particular breakdown of cover, rela- 
tion of various soil groups, etc. 


Hertzler - First of all there isn't much need for going into 
great detail in getting land use either for hydrologic or infil- 
tration data. We've got to use some eaution. There's no use get- 
ting data just to be getting it. I believe index maps would be 
quite OK to delineate homogeneous areas for hydrologic studies. We 
do need contact pints for sample run-off studies but even here 
there's no need for minor Slope breakdowns. 


Frank ~- Can we generalize by agreeing on some grouping of 


slope classes? Doesn't it depend on whether there is great relief 
or not? 


Hertzler - On the North Concho the Significant slopes ranges 
are from 0 to 5% and 5 to 10%. On the Coosa the Slopes range from 
0 to 100%. 


Ingersoll - To obtain run-off information for geged water- 
sheds we n°2d some knowledge of the coefficients of different land 
uses in order to appraise a plan of improvement. Extre refinement 
is needed to extrapolate the data. 


Hertzler - That is the thing to do when objectives are clear- 
ly determined. My objection, however, was to refined data collect- 
ion for the watershed. 


Frank - We mentioned two uses for contacts: in studying 
gaged tributaries and in developing a plan of improvement. To 
whet extent and over what portions of the area should we use 
contact prints in the latter case? 


Ingersoll - Sampling is not the same here due to different 
purposes and types of area. 


Frank - How can we use index maps on infiltration studies? 


Lehrbas - As a basis for distribution of samples. 


Hertzler - Infiltrstion is essentinily the same approach 
to finding homogeneous areas. Index maps help to find out what 
you have but other types of information and techniques plus judg- 
ment are needed also. For example the Coosa area has 200 soil 
types. Soils groupings are essential based on several factors. 

A certain amount of field work is also required. Slope may have 
4 Serious effect in very flsat country. In other areas differences 
in soil porosity may be a governing fector. 


Wilson - In southern California we need contact prints to 
pick "scre" spots on read banks. The indexes don't serve here. 
It makes for splendid sampling because we are later able to de- 
fine homogeneous groups stereoscopically. 


Hertzler - I agree contacts are needed under certain 


conditions. 
Ota. 


Wilson - In planning for revegetation how con, index sheets 
help in selecting planting sites? . ces cae 


Dae 


Hertzler - This depends on regional characteristics. 


Bryan - We developed a form for car reconnaissance to record 
road bank erosion. We also developed a scale, watched car speed. 
Just as we came to a cut or fill put down a dot. When we got back 
in the office we refined this information stereoscopically. 


Lehrbas - We used 2 24 bank crop meter to excellent advantage. — 


Rogers - They might be valuable on preliminary examination 
reconnaissance. 


Frank - Coming back to the plan of improvement tc what extent 
should we depend on contact prints? 


Bryan ~ In locating dam sites and other improvements of that 
nature. Indexes are of nc velue here. Even contacts are not suf- 
ficient alcne. We might figure the dreinage area, etc., but when 
we arrived at the point of specifying just where the dam should 
be we ran into enginesring probiems. ; 

2 

Ingersoll - Since the plan cf improvement is based on 
sempling of small areas stereoscopic nnalysis is important in pro- 
viding accurate information on many conditions. Using only indexes 
we'd miss many conditions and be unable to develop unit costs and 
ossigning charges tc fleod control. 


Frank - You might find it desirable to get contact prints 
for portions of the area. Once you've determined where and how 
you want to sample you might request strips of contact prints accor 
ingly. 


Lehrbas - Contacts are needed both for damage studies and 
problem area analyses. 


Frank - We might confine contacts in the plan of improvement 
to sample areas. Wouldn't it be fair te justify the request by 
explaining the specific purpose and arena to be studied? Contact @ 
prints would be needed in most cases for gaged tributaries much 
before their use in improvement planning. The economic studies 
would reauire other uses of prints. 


Lehrbas - In our territory land uses very almost directly 
with physiography. . 


Back - Our plan (Potemac) is to work with the physical 
scientists when they select the samples and we'll try to have enow 
economic information to be of value to both. If the sample does” 
not give enough informetion we will suppiement it. The question 
of contacts ties in with the adequacy of sampling both quantitati 
and qualitative. . ae 
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Frank - Clarification of purpose of the survey and the 
extent of accuracy required should help here. Sampling should be 
determined before contacts are requested. Another question: for 
a tributary of 100 sq. mi. is it necessary.to cover the entire 
area? 


Ingersoll - My reaction is that we should cover the entire 
drainage if we are going to extrapolate the information. 


Hrank - In the course of picking out a watershed for 
special studies you will take into consideration that it is 
typical of a larger area.? 


Ingersoll - Yes. 


Frank - What percentage of a total watershed would you con- 
Sider a fair sample in selecting gaged tributaries? 


Lehrbas - We gaged 12 small streams totalling 6,000,000 
acres, an average of 20% of the total area. 


Ingersoll - We selected tributaries which haven't been 
gaged yet because of difficulties in installation. 


Frank - Is it possible to select areas before using contact 
prints? 


Ingersoll - We don't need contact prints to pick areas. 


Frank - Why not wait until you have established gages be- 
fore asking for pictures? 


Bryan - Believe you can do that. 


Davis - Are contacts required for the whole flood plain? 
Can't requests be deferred and only indexes regquested at first? 


Wooten - Wouldn't it depend on conditions on the water- 
shed? 


Lehrbss - I spent 6 days with four men on reconnaissance 
of about 7,000 acres. We selected about 1/3 of area as not 
requiring any further study, 1/3 as representing a severe prob- 
lem and 1/3 as questionable. It follows from this that some 
pictures can be eliminated. 


Davis - I assume we shouldn't order pictures for flood 
plain studies until some such check has been made. 


Summary: 
It was agreed best to study availeble date first, then to 
make brief field reconnaissance before requesting contacts and 


then only to request them for sections not previously covered. 


aus 


you will save considerable work, 
Davis - What is the usual scale? 


Woodward - The majority of negatives are l - 20,000; (iea” ; 
- mile). Only 3 - 4% of the photos available on 4" scale. P 


Bryan - 341" scale is OK for our needs. 


ij 


Davis - When you furnish prints, what is the difference 
between present cost of contact and enlargement to the 4" scale? - 


Woodward - Contact prints are 15 cents per square mile. _ 
Enlarged to 4" they cost 20 to £5 cents. 


Davis - Should we leave it to field to designate the scale? 


Lehrbas - It would relieve a great deal of calculating to 


Woodward - Order contact prints by index number and | 
: 
| 
: 
have ratio prints. : 


‘Davis - It would be helpful to have all at a uniform scale. 


Bryan - I believe the field should have to justify it. 


Frank - Is it understood now that unless specified, contacts 
will bear the 3.1" scale? 


Davis - Field should know whet scale the photos are flown at 
Frank - Is it feasible to "blow" the pictures up? 
Woodward - Yes, to 8". 

Frank - Any difference in cost? 


Woodward - Very little. I suggest that the field specify 
scale wanted in all cases. 


Frank - If the field wants to specify the 4" scale would 
the additional cost be much? 


Woodward - Not more than 10 cents a print. 


Wright - We don't want to ask for print of 1-20,000 when t1 
original scale is 1-15,000. 


Frank - When you get the index map will you get the scale 
of the negative also? 


Woodward - A stamp on the index map indicates the scale. 


Frank - In that case the field can decide for or against 
enlargements. 
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Wilson - Would we get as much detail on an enlargement? 


Wright - Yes. 


Wilson - We found the detail was not reproduced when blovm 
up for our forest type studies. 


Wright - There are exceptions to any statements. You may 
not have gotten it in your case but in general the same detail 
will be available. 


Lehrbas - When we make request on watershed where two differ- 
ent scales are involved can they both be blown up to same scale? 


Wright - Specifications permit 5% differentiation; 5% over 
or 5% under. Varies with the contract. 


Note: Where negatives are to different scales, prints can 
be made at same scale. 


Lehrbas - In such cases we will specify 4" uniform scale or 
PeLLer Still 3.1" for clarity. 


Woodward - Practically all orders are for the negative 
scale. 


Wright - Ccatact prints are the same as the negative. 


. Rogers - Is there any indication on the photos to know 
whether they were vratioed or not? 


Woodward - I don't remember seeing requests for enlargements 
for flood control. 


Wright - Don't think that when you write in and ask for 
ratioed prints that each print is going to be ratioed individually 
so that each print regardless of its scale will be exactly the 
Same as every other. 


Woodward - We would group all photographs having the same 
approximate ratio. 


Wright - Where are you going to get ratio values? 


Woodward - we must have AAA or the best available data. 
Frank - As long as we get rough measurements anyway why 


do we need so much accuracy in photos? 


Ps 


Bryen - We want to keep in mind that we're heading towards 
an action program. Will never arrive at same accuracy in action 
program. 


Frank - I don't think it necessary to use ratioed prints. 


pa 


 "“Tehrbas - We found quite an error in computing from 
photos 3.1" and 2.8" respectively. 


_. | Frank - What do you consider an error? If you keep in 
mind that a flood survey yields estimates only, and the actual 
program must be worked out in’ detail we can permit a reasonable 
degree of error. 

Back - If we can get prints all on one scale shouldn't 
we request them? bie 


. Frank {To Woodward) - Could you give us prints fairly 
uniform in scale? 


-  Wogaward - Yes, with slight variations. How near to scale 
do you want - 2%, 1%, 5%. A 2000' difference in elevation might 
result in 6 to 8% error. | . , 


Rogers - We only use the center portion of the print. 


Frank - Differences ere unavoidable even here in areas of 
strong relief. Should we consider limiting the error to say 24° 


“Woodward - T would say 5%. 


Wright - In areas of great difference you could get two 
ratioed prints from same negative. ; 


(All agreed on a total limit of error of 5% in scele of 
the contact prints, this to be consistent throughout the jode : 
Gantt do much about small variations in photos anyway. Field | 
should specify limit of error. Not much aifference in cost or j 
delivery time.) | : 

: 


Frank - Re transposing material - The field develops its 
base maps from the best data availnble. Should we use base maps 
rather than "maps" made from photos? 


Ingersoll - In using base maps, say l - 500,000 it is 
difficult to transfer information because the drainage details 
are not shown. Hence we need to make controlled mosaics of — 
drainage lines and to do this we prefer a uniform scale of index 
sheets. 


Wright - Couldn't you do this? On all composite photo 
index sheets can't you gauge the positions of points that you ca 
identify? From the known distances between these, then scales 
the distance on your mosaic. Either accept the scale of the 
mosaic or ask that the photo be reduced to scale desired. This 
is good enough for field purposes. 


Ingersoll - This is OK to give us drainege pattern points 
accurately. I suggest a draftsman go over the drainage lines 
first before reducing, showing them in white ink so they'll stan 
Cute 


a3 Qe: 


Davis - Have you discussed scale of index sheets themselves, 
Most of them are going out now at approximately 2" per mile. 


(All agreed on the 2" scale for photo index maps). 


Lehrbas - How much difference in error in bringing two index 
Maps together? 


Woodward - Much difference. 


Wright - It was never originally pro :osed that these photo 
index maps be anything but references to relations of contact 
prints but they are now beginning to serve other purposes. For 
flood control purposes they serve almost as mosaics, 


Woodward - As other purposes develop the specifications 
,Can be tightened. 


Ingersoll ~ Suppose we ask for 50% of the area in single 
alternate contact prints? 


Prank ~ What about difference in cost between these and in- 
dexes? 


Woodward - The first contact print cost 20 cents, the 
second, 6 or 8 cents. 


Lehrbas - On areas where we are making detailed studies 
we would like to have 8" prints for the SCS Conservation survey 
crews. 


Davis - We have now standardized most conservation sur- 
veys to the 4" scale. We found the men inclined to go into too 
minute details on the larger scale. 


Friday Afternoon Session 
(Sampling discussion summarized) 


Rogers - I believe we should have more seminars. I don't 
think Washington fully realizes all our problems. 


Wooten - Second the motion. 
Frank - The field shouldn't hesitate to ask for help. 


Wooten - I understand the Coosa survey experimented in 
Sampling bx use of every third or fourth flight line. 


Ingersoll - We experimented in two ways - by random strips 
(20% sample) and by tributaries. We asked the county agent to 
name 3 most representative streams and made a 15% sample on that 
basis. This was far better than the strip method. The reason 
is probably fact that they were more representative. 


Back - Shouldn't a limit be set on the degree of accuracy?- iY 
Frank - Yes. 


Ingersoll - In one cotnty we tried to get a tabulation of 
cover classess Two or three didn't occur in any sample that we 
took. Unless you have adequate sampling you miss very important 
items. 


Lehrbas - How can we check the degree of accuracy unless 
we do it at random? | 


Rogers - Osborn (statistician - FS, Washington) told me that 
if he gave much thought to. the problem he could meke a good analysis ~ 
ey 


Frank - If we want such help we must state our problem. 
This is important in reducing the number of photos wanted, and in 


4 
reducing survey costs. ! 
Back - Statisticians can help. We need statieti call aera 
easily and quickly applicable in the field. | ; 
i 

Back - On the Potomac the county maps are best. We will , 

take soils slope and cover maps and try to block them out by _ 4 


counties. The Muskingum survey did quite a bit of sampling work. 
We could probably get some help from them. 


Wooten - They found that you could take a fairly small sample 
and get good results. As Rogers suggested if we can have a small 
group work together it would be helpful. 


It was agreed that a study be made of the problems of samplin 
in flood control surveys. 


Report of Committee on Stereoscopes 


Frank - May I have the report of the ‘committee on stereo- 
scopes? 


Terry - The direct vision ground glass type is best for 
studying small areas and the Fairchild T-5 to give overall COVETaES« 
The coverage is cut down when you use special. lenses. 


Vright - The T-5 is not a magnifying stereoscope. The Ryker 
has the merits of both. No adjustments of photos are needed. | 


Frank - The big difference in cost between na mirror stereo- 
scope such es the T-5 and the ag tts! ground glass type we've had 
made for $7 each is 2 factor. - 


Wright - For $80 the Ryker provides both Overlap and detail. 
Good illumination is particularly important in using stereoscopes. 


Sag 


Bryan - In using the T-5 for a couple of weeks straight one 
doesn't get eye strain. I checked several pictures under the Ryker 
and some under the Fairchild. I prefer the Fairchild for overall 
studies. It is easiest to get accustomed end with proper lighting 
is very serviceable. For study of limited area a small instrument 
of the eye glass type will do. We ought to incorporate a table of 
some design whereby we won't have to spend lots of time building a 
special table. Also a couple of tin slides to permit the photos 
sliding up and down. We should also develop some sort of holder 
with clip for holding the picture and still permitting it to slide 
up and down. 


With the direct vision type we can't use slides. The manu- 
facturers ought to be interested in developing a special table. 


Wright - For a quick way to bring pictures into stereoscopic 
fusion - take a hairpin, separate the points until they are at the 
pupillary distance of the eyes. 


Lehrbas - By using the match lines on the photographs we 
have no trouble bringing them into focus. 


Frank - Would you get just as good results if you used 
photos overlapping along the line of flight sideways? 


Wright - Not quite. They don't fuse together nearly as well 
and there also may be a little scale difference. 


Ingersol]. - My mind is not mde up. I like the Ryker the 
more I look at it. It has better lighting facilities for other 
attachments. We need the direct vision type also. 


Bryan - I would prefer the direct vision type to the mir- 
ror for steady work. 


Ingersoll - Technicians on the job don't like the small 
type. 


Bryan - If you could get a little more magnification on 
Ryker I would like that just as well. 


Lehrbas - Does the Ryker at present have any magnification? 


Wilson - Just enough to eliminate the extra distance as if 
you were looking at it from the naked eye. 


Wilson - Can move the Ryker up and down. 
Wright - You are all overlooking difference in price. 


Wilson - We have just put out a bid for a special instru- 
ment, giving more magnification through a mirror system. Ryker 
got the bid. It will be mounted on a base board and will have 
en x and y movement. ie have ordered 3 instruments to cost $165 
or $185 each. This is strictly an office machine. 
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The main features of the special magnifying office 
stereoscope now being constructed for use in the intensive study 
of vegetation types on serial photographs contracted for by vat 
California Forest and Range Experiment Station sre: 


gg 
1. A wide range reflecting type of instrument for use in . 
the cffice. 


2, Mirrors to be of good first surface quality, pancro or 
better. " ' 


3, Auxiliary lens attachments to allow actual linear 
magnification of photo-images”as high as le diameters. 


4, Eye piece adjustment to allow good stereoseccpic fusion 
of images on overlapping photographs thst have average differences 
in scale up to 5%. 


5. Instrument to given wide field of view under low 
magnification and to permit stereoscopic study of larger size 
photos than regular 7 x 9" contacts. 


6. Auxiliary lighting attachments for illuminetion of photos. 
7, Incorporation of mechanism within the instrument to per- 
mit movement of field of view in an x and y direction over the 


prints. 


8. Instrument to be mounted on a tilting teble to permit 
convenience in study by operator when sitting’ cown, 


Frank - What about pertable stereoscopes? 
Lehrbas - No neec for these. 


Frank - What about the folding type for cffice use? 
(Fairchild and Smith). 


Wilson - Mirror stereoscopes sre all much the same. Ad- 
ditional lighting equipment is handy but we use » desk lamp and 
mirrore 


von 


Bryan - We used three on an inclined table. 


Lehrbas - Until such time as Wilson gets the answer to our 
prayers let us hold up on any decisions. 


Frank - Wilson, about your comment on mirror stereoscopes = 
are they the same regardless of people's opinicns? 


Lehrbas - We hed one you had made over at the TVA and it 
wasn't satis sfactory. 


Frank - Is the chief difference between the T-3 and T-5 
merely in lighting arrangements? 


. 
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Woodward - I found inexperienced men want T-5 rather than 
the small type. It might be well to have the: T-5 for training pur- 
poses. After using the T-5 a month or more they get an idea of 
what they are trying to find. 

Rogers - We might double up the lenses and get greater mag- 
nification. 


Bryan - If T-5's werentt mentioned we'd get along just as 
well with a cheaper type. 


Frank - The value of these instruments probably doesn't com- 
pare with their cost. I believe good stereoscopes can be made by 
some competent person much cheaper. Lenses can be ground for much 
less than we pay now. 


We've been discussing the mirror and low power direct 
vision types. What about the high power lens? 


Bryan - In our case they would be supplemental. 
Ingersoll - I agree they'd be useful. 
Lehrbas - In volume would they be cheaper? 


Frenk - Is it agreeable to wait a while before ordsring 
costly stereoscopes? 


Lehrbas - For surveys with no stereoscopes I believe they 
should wait. These already having the mirror type would like 
the high powered direct vision type. 


Lehrbas - We have need for the high powered type. 


Frank - The high powered type could almost measure gully 
depths. 


Wilson - I'll send in a report on the new type Ryker after 
we have tried them. 


Woodward - You might get a high powered lens ground and 
attached to other stereoscopes. 


Frank - We might have some lenses ground to 3-4 diameters 
and try them out. We all agree the mirror type is not sufficient 
though we might have a low priced one in the office for training 
and for composite area studies. 


Airplane Reconnaissance Mapping 


Frank - We now might discuss the use of airplanes for 
reconnaissance work in PE's and for survey reconnaissance. The 
Flood. Control Committee has authorized an experiment in sketch- 
ing from autogiros at the request of the Northeast Group. In 
my Own experience the airplane is quite useful for rough eclassifi- 
Cation of conditions over lerge areas. We used a USGS base map 


Lewe 
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4 miles to the inch: We gridded the map, marked the roads, 

larger drainages, ond other outstanding features that would help 
keep us oriented. We used observers in the plane. One with the 
pilot watching airspeed and compass direction and calling out 
nanes of tovms, road intersections, etc., to said the mappers 

judge the proper scale. Then we had a man on each side with a 
section of the map. We agreed in advance not to map anything be- 
yond a given distance, say 5 miles. We mapped in points of interest 
for later follow up on ground, such as the extent and character of 
erosion, and distribution of cover types and conditions. The plane 
we used made about 150 to 180 miles an hour, flew about 3-4000 feet 
above the ground. We got good results but were handicapped by the 
speed of the plane. Autogiros are now being used increasingly for 
such purposes. The Bureau cf Entomology has been using them for 
spotting bug infested areas to good effect. They were particularly 
helpful in mepping wind throws in the New Englend hurricane area. 
With sutcgiros you ean cut speed down to about 3O0’miles an hour 

and less for short periods due to their hovering ability. They're 
also safer in rough ccuntry. In this connection it might be worth- 
while to use photo indexes rather than maps where these are avail- 
able. 


Lehrbas - I've flown over our aren. It gave me a better im- | 
pression of the sericusness cf the problem. But with index sheets : 
available I can't foresee any need to improve upon them with air- 
plane flights. In a general reconnaissance where you don't have 
index sheets planes may be very valuable as for example on PE work. 

. 

Davis - Index maps are now available for some watersheds to 4 
be covered by PHts. d 


Rogers - Index sheets are a wonderful help. It is almost 
unnecessary to go to the field on P's. 


Note: Discussion of this subject wns not as thorough as 
desired because of the general lack of experience by these present 
in this type of work. Reconnaissance flying of the nature described 
is done at far lower elevations than those at which aerial photo- 
graphs are taken. Much deteil not visible even from contact prints, 
let alone indexes is observable not only because the observer is 
closer to the ground but also because he has the advantage over the 
black and white photo in being able to distinguish among all shades © 
and gradations of color. . i 


Merely making mental note of features of interest is not . 
encugh. The real value of plane reconnaissance is in recording on 
maps the items cf value-interest. 


Nor is plane reconnaissance advocated as a substitute for 
ground reconnaissance but rather as an aid to it, and as a further 
aia in interpreting index maps. Above all the need for adequate. 
preparation for plane mapping must be stressed. Wright's suggest= 
ion that oblique photographs of representative conditions be 
taken (by any type of camera) is worthy of further study. Assuming 
index maps are avoilable, areas to be photographed obliquely could 
be spotted in advance anda the pilot advised accordingly, thus 
ensuring proper distributicn of "shots" taken. 
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Davis - Do you want to consider index shests for PE!s? 


Rogers - If you have USGS maps you can work out watershed 
boundary. They're fine for generel reconnaissance. 

; rank - We might tell the field for what parts of the 
Be we have index sheets for and ask them to indicate 
priorities. 
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Woodward - Priorities would be very helpful to us. 


frank - There may be a number of aréas which for one reason 
Or another AAA doesn't contemplate flying in the near future. I'm 
thinking of areas of private land where we would like to get pic- 
tures for flood surveys but where the AAA isn't interested and 
other government agencies aren't guing to do much flying. -Perhaps 
by interesting county or state agencies the flood control contri- 
butions might be considerably reduced. Doss the Corps of Engineers 
dc much flying? 


Woodward - Most of the Corps of Engineers flying is done 
under contract. The Army air crews are not allowed to take pic- 
tures unless all bids are considered too high. 


Wright (to Frank) - Are you referring to commercial fly- 
ing of such areas? 


Frenk - Yes. 


Wright - That is being done ell the time. Requests for 
photos by all agencies in the Department must clear through OIC. 


Woodward - In Florida we have a 10,000 square mile job, 
The state is putting up Collar for-dollar. Michigen, Pennsylvania, 
and Virginia have also contributed to flying in those stntes. 


Frank - Is there any way the ie can get the=record oF 
flying being done by outside agencie 


Wright - By meking inquiry here. 


Wright - All agencies in Washington make inquiries of 
Board of Surveys and Maps to see if the areas are flown. 


Ingersoll - Regarding cooperation with the Army on the 
use of pictures: we agreed to furnish photos to the Army on the 
damage survey. We gct: the survey,. cur photographs were used, 
but Arny contributed one-half and maybe three-fourths of the cost 
of field work. The survey results were agreeable to both depart- 
ments. Sometimes economy can be a boomerang. I can ses a 
tendency all the time to cut down on.contact prints. I still 
hola out that we should have all the contact prints we can get. 


Frank - It is reasonable to.expect the field to justify 
the requests for contact prints. If their use is to be prod- 
uctive field time and costs should be materially reduced. 
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Ingersoll - We can't justify them until after the . ] 
effort is over. 


Wooten - The Army is interested in establishing flood flow | 
lines? 


Ingersoll - Yes. 


Ingersoll - We can't justify complete coverase of contacts 
on the Pee Dee Survey. Were we able to get complete coverage on 
Pee Dee the same thing (cooperation on damage survey) might 


develop here as did on the Cocsa. (See gtatement submitted by 
Ingersoll on use of Photos.) 


(Nete: A well thought out survey work outline indicating 
anong other things, just how contacts are to be utilized and actual 
field investigaticns reduced aceordingly (as shown on the ran- 
months work load charts) should provide ample justification). 


Rogers - If we dontt have all the contact prints we want 
we can get them for detailed arens. The local AAA offices and state 
agencies always have complete sets in their files. Not only the 
AAA but cther agencies such as the Land Planning Boards have order- 
ed them. It should be possible te borrow them. 


Lehrbas - Some county agents have two sets of contact prints 
which have never been unwrapped. It is impossible for us to use : 
their prints without some kind of authority. They have instructions 7 


thet these pictures cannot be used by other ngencies,. 
F 2 . . , 
Wocdward - This must be a bureau ruling. 


Frank - Contect Washington and arrangements can probably be 
worked out. 


Davis - Where photcs are unused they're actually surplus 
property. 


Wright - Do you know whether these photos have been accepted 
from the contractor? The pictures may be in their offices but if 
the office hasn't accepted them they couldn't make them available. 


Wooten - The same restriction applies to AAA statistical 
cata e 


Bryan - Wetve besn allowed to lock over all Gata but could: 
not use any particular items. We couldn't fo into county recerds 
unless we ceuld get clenrance from sore one above the county ngent. 


Lehrbes - We might first inquire of the county fieentn and 
find out if the pictures are surplus property. 


Bryan - They are doing what we would be Going. We 
.wouldn't indicate surplus property without permission. 
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Mright - The subject of maps need consideration. Flood 
control does not evidently require precise Mapse J realize that 
the problem is one where you heve to delineate your material or 
data on the best type of map on hand. It is possible that the 
method Ingerscll mentioned (making rough planimetrics from photos) 
will adequately serve your purpese but I believe every map issued 
by Department should show geographic lines if possible (e.g, at 
least one line of latitude and longitude) so thot they can be 
properly placed on any map. It is so easy for a map of this neture 
afterwards, by going through several processes of reproduction, 
to create the impression that it might have been compiled fron 
rather specific data. This may necessitate a lot of work to be 
done over later. Every map that isn't up to federal standards 
should have indicated on some place in the title the means where- 
by it is compiled (from mosaics, etc.). 


I would like to emphasizes agnin the matter discussed the 
other day with regard to the effect of relief distortion and read 
the following to you; 


"A matter of sericus import is the effect of 
relief, or height of hitls and mountains, as, obviously, 
this introduces two factors which individually, or econ- 
bined, affect the accuracy of the photograph. They are 
respectively: (1) Seale. Since the scale of a photo- 
graph depends entirely upon the distance of the sround 
from the camera at the instant of exposure, it is ap- 
parent that areas of cifferent heights will consequently 
have Ccifferent scales; (2) Image Displacement. Image 
displacement radiates from the center of the photograph 
end is directly proportional to the distance from the 
center and the height of the object in relntion thereto. 


‘another serious factor which influences the use 
of aerial photographs considerably is the effect of tilt. 
No practicable method has been so far devised whereby 
the optical axis of the camera lens can be maintained 
exactly in a predetermined direction at the time of ex- 
posure. This condition is due to. instability of air- 
craft from which the photographs are made, The effect 
of this tilting of the optical exis of the lens is to 
introduce perspective cistortions into the photograph, 

a condition which makes it impossible to determine 

true ground distances by simple measurements on the photo- 
graph. This condition would be true even if the eround 
were perfectly level; when the distcrtions due to relief 
differences are added te those resulting from tilt, 
condition is present which complicates the situation 

even more than-ever. 


it i RE SF exposure, the camera axis does not occupy 
a vertical position, that is, if it is tiltec through a 
small angle, the image points do not all occupy, on the 
resulting photograph, the same position relntive to ench 
other that they would occupy had the plane of the photo- 
graph been maintained horizontal. Unfortunate cs it may 
be that aerial photographs cannot be taken with their 
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vertical axis assuredly vertical, nevertheless, the 

effect caused by tilt can be overcome and pSauL Er eds prints 
may be made, I will not. go into this matter further Ns 
.it is a very compliceted and technical precedure. 


_ 


"Knowing the inherent errors of aerial photographs, 
one can better understand their possibilities and 
limitations. Fortunately, by the use of stereo-plotting 
instruments and the extension of radial triangulation 
with the photographs, these effects can be eliminated and 
a true-scale orthographic map can be made." (Taken from: 
"The Application of Photogrammetry to its Related Sciences” 
by Marshall S. Wright, Photogrammetric Engineering, Vol. V, 
No. 1, Januury, February and March 1939 published quarterly 
by The American Society of Photogrammetry.) 


a 


For the interest of any of you who will be in or near Washington, 
the American Society of Photogrammetry is holding its meetings 
on January 16, 17 and 18. Very interesting papers will be 
presented. 


The meeting adjourned. ' 
Statement by EH. B. Ingérsoll on Use of Aerial ; 
ee ana ieee SO AE L BUS ASANALN BOSE We cae 
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As a result of the conference on use of photographs on 
-Flood Control Surveys, the following impressions are submitted: 


_ Photos may be advantageously used in varying degrees, 
depending on local conditions. Generally, index Sheets may be used 
to assist in obtaining soil and erosion data.: In some localities 
of low relief and slight variations in land-use, they may also be 
usea for cover and slope reconnaissance surveys and "base maps". 
However, in most cases, where land use is highly civersified, cover 
and slope tabulaticns should: be done stereoscopically 


Combining the soil and erosion data with the stereoscopicall 
Getermined cover and slope deta provides the areal basis for 
tabulation. The resulting tables of cover, soil, slope and eresicn 
prepared for sample areas “at then be applied to the area as a whol 


1. To determine apor roxinate total plan of improvement, 
cost, dariage, benefit, and run-off, thus:- 
(9) Plan of Improvement, a tabulation of existing and 
pro»osed,land use, the cost thereof, and the 
location of dams and land treatments. 


(b) Damage Appraisal - for general flood damage the 
picture point survey or flood limits cf floods of 
record, by: Stage and season, event by event, to 


determine average annual damage or record, supplenienil 
ed by: - 
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(1) Spot location of structures subject to 
inundation and local damage due to short 
storms of high intensity, accomplished by 
analysis of the effects on the hydrogreph, 
of present cover in selécted tributeries, 
and the modification in the hydrograph to 
be anticipnted. Finally, from the above, 
Channel storage and resulting inundation. 


Roadside gully damage. 
Gully erosion damage. 
Silt and sediment damage. 


(c) Benefit analysis - the tabulations above prepared 
aid directly in evaluetion of benefits, permitting 


(1) Analysis of the integrated effect of cover on 
run-off before and after treatment, and 
assembly of data into performance by synchro- 
nization and coincident catchment analysis. 


(2) The re-evaluation of charges to flood control 
on the basis of run-off efficiency of the 
various cover conversions as tabulated. 


(3) Tabulated cover on the sample tributeries, 
stereoscopically done, now permits ecmputation ' 
of run-off end its check against gaged run-off, 
thereby establishing the correctness of run- 
off factors used, and giving high reliability 
tc these factors applied to revised ecreage 
under plan of improvement. 


&é. The use of phcto index maps to meet deficiencies in base 
maps: 


(a) Permitting tolerably accurate drainege mapping as 
© basis for other type maps, such mapping being done 
by translating drainage and picture pointed control 
to the index sheets, pantographing, including contrel, 
and sliding and adjusting to the grid lines of the 
projection. 


(b) The invaluable use of drainage maps for tributary 
sampling, for tributary analysis of flcod perform- 
ance, synchronization and coincident catchment. 
The above uses cf tabulated data obtained stereo- 
scopically is only possible under adequate train- 
ing, instrumentation, correct technique and simil- 
taneous field checking. 


Where full use of photographs is needed and justified, some 
system might be developed to assure: 


1. Immediate delivery of index sheets at a standard scale, 
not too small, quadruple. 
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2. Next, delivery of alternate contact prints as a field 
set, without stereoscopic pairs, for field use in 
picture point location, inundation surveys, etc. 
Should be on survey immediately. 


5. Finally, one full set of contact prints, preferably 
60% overlaps 


(a) With effective orea delineated. 


(b>) With drainege lines (whether intermittent or 
perennial immaterial) on a general scheme of 
omission of last 2 inches of all drainage, 
none included under 2 inches. 


(c) Ratioed to scale if possible. This, then gives 
11/2 sets of contsct prints, 4 sets of index 
Maps. 


Question: Should photos be used to guide the selection of eritical 
areas or should problem areas be found first then photos 
ordered for them only ) 


It is further suggested thet policies be formulated for 
the following: 


1. Standardization of map symbols (at least general symbols 
oe PCa. end. MM) 


Suggested standard delineaticns: ‘ 


Yellow - effective areas cf contact print. 
Black - Land use outline. 
Green - Drainage divides, where required above 
stream gages. 
Blue - Drainage. 
Orange - Flood datum, flood plain limits, or flood 
linits ° 
Civil and minor divisions standarc. 
Orange circles - picture .:points. 
Standard scale 1/20000, index sheets 2" = 1 mile, 
Standard tabulation sheets (see Cocsa instructions) 
Standarc requirement of minimum acceptable ratio of 
land visited, either in field or sterecscopically, 
ecunting either of equal weight; - thus - 50%, 54 
or 1% of all lend must be examined either in field 
or stereoscopically on an area basis. 


£. Standard sampling policy, such as: 


(1) A statement in the report of ratio of area studied 
to total area, 


(2) Method of selecting sample. 
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(3) Was sample extended by simple multiplication, or 
within known limits, thus: - if in the sample 
area 6 forest cover types were broken down, and 
in the whole srea the total amount of forest not 
broken down is known, the extrapolation is far 
stronger then if the extensicn is made withecut 
any general cover breakdown for limits, 


Standard methods of relative area deterninntion, including 
proration methods to assure good translation of relative totals 
to known limits (see Coosa spot grid and proposed integrating card 
for use instead of planimeter). 


Standard type of pantograph in view of spparent inability 
tc get projection mechines: 5 piece type recommended 
instead of usual 4 piece, ts heed ca 


(oe ae 


He B. INGERSOLL 
Assistant Civil Engineer 
Soil Conservation Service 


Note: The above represents Mr. Ingersoll's opinion only end not 
necessarily that of the seminer or of the Flood Control 
Advisory Committee and is presented as additionel infcrma- 
tion on the subject. 
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USE OF ASRIAL PHOTOGRAPHS AND MOSAICS 
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WITH PARTICULAR REFERENCE TO FLOOD CONTROL SURVEYS 


The use of aerial photography is increasing greatly in connec- 
tion with land management activities of various kinds. Particularly 
in dealing with large areas, a good set of aerial pictures enables a 
much better visualization of the physical characteristics of an area 
than is possible by simply riding over it. This is particularly true 
in an area where the topography is rough and uneven or where the land 
use patter is patchy and diverse in nature. Since the above condi- 
tions exist in many watersheds concerned with flood control survey 
activities the amount of detail that can be obtained from a good set 
of contact prints and mosaics renders them extremely valvable on a 
flood control survey project, involving as it does in many cases the 
possibility of extensive recommended changes in the land use pattern. 
Their value is reflected not only in the great amount of field work 
than can be saved but also in the accuracy of results obtained. for 
example, over a large area of varying topography with a complex land 
use pattern, the full use of a set of contact prints enables a com- 
plete classification of such physical factors as land usc, Slope, the 
gullying stages of erosion, etc. from an office stcreoscopic study. 
Further, such complete coverage eliminates the necessity of "factoring 
up” samples with the attendant possibilities of error in an area of 
complex nature. 


This discussion is not intended to cover the extent to which 
pictures can and should be used, but is intended rather as a brief 
resune of how they may be used and what can be determined from them. 
It will endeavor to treat the subject more from the experiences gained 
from their use on a particular area rather than from their use in 
general. Some physical characteristics will vary in appearance on the 
prints throughout the country while others will remain constant. The 
particular area mentioned before covers a wide range of conditions in- 
cluding topography ranging from comparatively flat river bottoms thru 
rolling Piedmont hills, foothills and up to steep and rugged 
Appalachian mountains. The land use pattern varies from expansive 
areas of solid forest to a patchy chopped up pattern of cleared and 
wooded areas and to large areas of cleared landse Erosion veries from 
none, or slight sheet erosion, to severe gullying stages, in some in- 
stances rendering the land unfit for agricultural use. Culture such as 


ta 


roads; buildings, towns, etc. is typical of many sections of the country. 
In contracting aerial photography it is ordinarily contracted by 


Counties, Parishes, or some other large divisione Obviously the 
number of “contact prints}. or individual exposures, necessary to cover 
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an area as large as a County is too large to allow a visualization 

of the entire area. Furthermore, some system of indexing is neces-— 
sary in order to be able to readily locate desired individual prints ~ 
or areas. Consequently, a group of individual contact prints will 

be fastened together and the group photographed to form a "mosaic", 
The entire set of prints covering a County or other area is thus 
divided into approximately equal parts for combining into mosaics. 

A common scale for individual contact prints is 1:30000 and for the 
accompanying mosaics approximately 2% = 1 mile, In this connection, 
each contact print is numbered consecutively, usually in the upper 
right hand corner and each mosaic is given a number. The contact 
print numbers appear on the mosaic, thus affording a ready index to 
any particular portion of the mosaic. Then by making a skeleton out- 
line of each mosaic in its relative position with the other mosaics 

it becomes easy to locate, for more detailed study, individual con- 
tact prints of any particular portion of a Countye By filing con- 
tact prints numerically it is a simple matter to locate those desired. 


No attempt will be made here to discuss the preparatton of 
adequate base maps from aerial pictures, although in areas where accu- 
rate base maps are lacking this can be an important function of 
pictures. 


The contact prints and mosaics being on different scales, thus 
can be used to serve different purposese In flood control survey 
work mosaics will be found useful for the following purposes: 


1. As an index to individual contact prints. 


2e AS a base map upon which to locate and define the water- 
shed boundaries of the area under study. Likewise they 
are very useful in delineating minor tributaries within 
the main watershed as an aid to hydraulic studies or 
the location of problem areas. 


Se AS an aid in obtaining a visualization of the conditions 
existing over a large area. By fitting together ad- 
joining mosaics a "birdseye" picture of a large area can 
be readily obtained. 


4. AS a reconnaissance map for use in the ficld for various 
PULPOSES e 


Se For the determination of the location and relative 
amounts of open and forested lands. 


‘Some physical characteristics such as soil types, refinement 
of slope and the lighter stages of crosion cannot be delincated by 
Stcreoscopic study. For these factors the mosaics furnish an 
excellent base map upon which they can be mapped in the field. This 
mapping is later very useful as a reference used in conjunction with 
more detailed study of the individual contact prints. The mosaics 
are also very helpful in locating the position of individual farms or 
other sample areas to be studied in detail in the ficlde 
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The individual contact prints can serve a variety of pwrposes. 
Perhaps their chief value lies in the delineation of the various classes 
of land cover and land use and delineation of areas recommended for 
change based upon the physical characteristics discernible combined 
with those obtained by field survey. They are also valuable in the 
detailed study of individual farms, flood plains, flood damage areas, 
stream channel movements, methods of cultivation, deposition, mining 
and lake development, road and bridge relocation, condition of forested 
areas and many other integral parts of a flood control survey. They 
can be used to advantage also in making reconnaissance field surveys, 
as for example, locating and mapping forested areas in which in addi- 
tion to satisfactory crown canopy the stands have floor cover condi- 
tions favorable to the retardation of run-off. In this instance the 
floor cover condition cannot be detected through the stereoscope be- 
cause of the interference of the crown canopy. 


The mosaics are ready for use as received from the photo- 
grapher, unless it is desired to trim a set and fit them together. 
There is ordinarily a certain amount of overlap on mosaics, usually 
only one flight or a portion of a flight of picturese In addition 
there is a border or margin left blank. By trimming off this overlap 
and border the mosaics can be pieced together to form an unbroken 
picture of the entire County. Thus a sort of "mosaic of mosaics" is 
obtained.. The individual contact prints, however, must be fitted to-= 
gether by so-called “effective areas" before any accurate delineation 
of land uses with subsequent acreage determination may be accomplished 
without fear of duplication. In this connection a short discussion of 
the mechanics of acrial photography may prove helpful. 


Each County, or other division, is covered by a series of 
flights, usually North and South. Individual pictures are taken along 
these flights. For example, the photographer will start in his plane 
at the southeast corner of the County and fly in a due North direction 
to the northern boundary of the County, taking pictures as he goeSe 
He will then turn and fly due South to the southern poundary just west 
of his first flight. This is repeated util the entire County has 
peen flow. The individual pictures may be numbered consecutively 
through the entire series of flights through the County or they may be 
numbered consecutively for each day's flying. Ordinarily each County 
is assigned a letter and all pictures in thet County designated by 
that letters Thus, should any pictures become misfiled they can be 
identified as to the proper County by the lettere Assuming the County 
letter to be A, the pictures, if numbered consecutively through the 
entire county, would be numbered as follows: Arely Avia |ARGq------—== 
A-5l,) etc. However, if numbered consecutively by each day's flight 
they would be numbered as follows: A-l-l; A-1-23 Awl-S_ CtCe 
through the day's work, then A-2-l) A-2-2, A-2-33 etc. for the second 
day's work; A-3-1l,. A-S-2, A-3-3, etc. through the third day and so on 
until all pictures were taken and numbered. The picture number 
appears in the upper right hand corner of each picture and the date 
the picture was taken gonietimes appears in the upper left hand corner. 
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As before noted, the County is then broken up into approximately 
equal parts for the preparation of mosaics. The following diagram 
illustrates the division of a county into six (6) mosaics: 
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Using the system of numbering pictures consecutively for 
each day's flight, the following diagram illustrates the composi- 
tion of mosaic #6 and shows how easily an individual picture cover- 
ing a particular spot in the County can be located by its number: 


Wiiste ME ‘ 


Te Cee Oe es nS 


Ce inty L 


Picture 


iZ 


Z Wes of =, 


aod 1-41 so 
A-2-/ a [227 P 
Feginning oF . 


Absecon a4 oa ys & 
7x Flys: TG / 
A-Z-37° { " re 7-3) Ss 
Fad of first 
j Aays thy ng 
ane ee ‘ ‘ A-1-45 tH <— Mosait * 
eat PRET, “ER 
yee eee 
Sere ae hen gs Uane 
-1-49 ] 
pa 2 ae eS 
iy “st rena LEGen 
. — oe Sean CAST acaaerae bi 
Dragram ad kd OE, SO RARE MD Ww Shect® 6 of | 


From diagram #1 it will be noted that mosaic #3 lies above 
mosaic #6 and for this reason pictures above A-l-11, A-1-37, A-2-5 
and A-2-31 are on mosaic #3, since the photographer flew to the 
north line of the County before returning south. 
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From diagram #2 it will be noted that only every other picture 
in the line of flight is shown on the mosaic, rather than each con- 
secutive picture. This omission on the mosaic is due to overlapping 
or the individual pictures. The percent of overlap may vary with 
different contacts but in the ¢ase in illustration the pictures overs 
lap by about 60% in the line of flight and the lines of flight over- 
lap by about 30%. In other words, there is a 60% overlap north and 
south and a 30% overlap east and west. Thus, for mosaic purposes 
entire coverage of the area can be obtained by using only every other 
picture in the lines of flight. The following diagrams illustrate this 
overlapping. 
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It will be noted that since the overlap east and west is only 
about 30% it is necessary to use all flight lines to get complete 
coverage in the mosaice In some instances the movement of the plane 
in flight may unavoidably vary east or west from the true line of 
flight resulting in a percent of overlap varying from the intended, 
in the illustration 30%. This variation is the exception rather than 
the rule but the occurrence is due to deflections in the plane's course. 


At first thought this high percent of overlap, particularly in 
the line of flight, would scem to be unwarranted. However, it is done 
for very good reasons. Obviously it is necessary to have a certain 
overlap in order to assure complete coverage. Yor very detailed use 
involving land line delineations, etc. and accurate acreage computations 
it is necessary that this overlap be about 60% in the line of flight to 
eliminate as much as possible distortion in the individual pictures. 
Photographing to a scale of 1:20000 with an overall size of each indivi- 
dual picture of about 7" x 9" will result in a certain amount of dis- 
tortion in the outside edges of the picture, increasing with the dis- 
tance from the center of the picture. This distortion is caused by the 
angle at which the image (the land) is recorded on the film in the 
camera. In other words, that area which is photographed in a vertical 
plane with the film will be practically free of distortion, while the 
areas that photograph on a plane which mects the film at an angle will 
be distorted depending upon the angle. The following diagram illus- 
trates this point: 
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The overlap on the individual pictures enables the marking 
off of a so-called “effective area" in the center of each picture 
which includes the area of least distortion. Since the overlap 
is greater north and south than it is east and west this "“effec- 
tive area" will take the shape of a parallelogram with its long 
axis east and weste If all the efrdcrive areas wore pieced to- 
gethor it would result in a 100% coverage of the area, composed 
of those parts of each individual picture containing the least 
distortione These arcas should be carefully delincated and per- 
manently marked on the pictures. Care must be taken that a 100% 
coverage by cffective areas is accomplished but that at the same 
time no overlapping occurse Then by confining all future detailed 
delineations, acreage computations, etc. to these effective areas 
the effect of distortion is minimized and at the same time it 
affords a simple means of control for computations, assuring full 
coverage of the area without duplication. This latter point is of 
particular importance where the use of a large number of pictures 
‘is involved. 


The following is a simple method of merking effective areas 
on the contact prints. 


1. Secure all pictures covered by a given mosaic, including 
the alternate pictures not actually shown on the mosaic. 
The pictures should be kept segregated by flight lines 
and in sequence within cach flight line. 


2e It will be found most convenient to work with these con- 
Secutive pictures in cach of two adjacent flight lines 
at one time. These should be arranged in sequence as 
they appear in the line of flight. 
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It will also probably be found most convenient to locate the 
north and south lines independently of the east and west 
lines. On pictures where County lines appear the County line 
should be used as one side of the effective areade 


In the above illustration, select in the lower left hand corner 
of picture A-l-~l, approximately 1/5 of the distance of the 
entire picture from the left hand border, some outstanding 
picture point such as the intersection of two roads, the sharp 
corner of a definitely outlined field, etc. and with a dropped 
bow inking pen mark this point with a small circle. Then turn 
to picture A-1-47. This same picture point will appear in 

the lower right hand corner of this picture. It should be 
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circled in the same manner,. 


Going back to picture A-l-1 another definite picture point 
Should be selected and circled approximately north of the first 
point and about half way up the picture. This same point 
should then be circled on, picture A-1-47 also. Because of the 


- overlap this last point will also appear near the bottom of 


the two pictures above the ones just marked, or on pictures 
A-1-2 and A-1-46, and should be circled on there 


Then select a picture point near the top of picture A-l-1 and 
as néarly as possible in a-straight line above the first two 
and circle it and also circle it on picture A-1-47,. Here 
again because of the overlap it will appear near the middle 
of pictures A-l-2 and A-1-46 and also near the bottom of 
pictures A-=l-3 and A145, and should be circled on them. 


Now select a picture point in the same manner near the top of 


picture A-l-2 and circle it. As before this point will be 
found on picture A-1-46 and also near the center of pictures 
A-1-3 and Aw1-45, as well. as near tho bottom of the pictures 


just above them, and should be circled on all. This same 


process is repeated on through the entire flight lines. The 
following diagram illustrates this procedure. 
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‘cedure mark points through these two flight lines. 


eres 


PVs 


When the entire flight lines have been completed the 
points thus established should be connected. Yellow 
drawing ink has been found satisfactory for these lines 
and orange drawing ink to circle the picture points. 

It will be noted that no lines have been established 
along the east side of the flight line beginning with 
picture A-l-1l, the County line serving this purpose, 


Next, take the pictures in the flight line beginning 

on the bottom with picture A-1-47 and all pictures in 
the adjoining flight line to the west beginning with 
picture A-1-49, sec diagram #2, and using the same pro- 


Flights A-1l-l and A-1-47 are now complete, insofar as 
point selection is concerned, since picture points have 
been established through both sets of pictures. (See 
diagram #7) 
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Using the same procedure, go through successive flight lines 
westward. The last flight line on the west of any mosaic 
will of covrse join with the first flight line on the east 
of the next mosaice 


10. The vertical lines delineating effective areas have now been 
established and the horizontal lines can be established as 
follows: 


Here again in the illustration the County line fur- 
nishes the southern boundary. For other horizontal 
boundaries come in from the edge of the picture 
approximately 1/3 of the width of the picture and, 
shifting up or down slightly as necessary, draw.a 
horizontal line that will connect two or more easily 
recognizable points across the picture. The result- 
ant rectangle is the effective area of the picture. 
The points used for establishing this northern 
boundary on one picture will also appear near the 
bottom of the next picture above it and a correspond- 
ing line should immediately be drawn to establish the 
southern boundary on that picture. In establishing 
horizontal boundaries the only matching necessary is 
between pictures north and south. The same procedure 
is followed until all horizontal boundaries have been 
established. 


All effective areas have now been established and future de- 
tailed work and acreage computations on any given picture will 
be confined within the effective areae By coming in from the 
edges of the pictures approximately 1/5 of the length of the 
picture and 1/3 of the width to establish the vertical and 
horizontal boundaries respectively, the overlap between adjoin- 
ing pictures is divided about evenly between the pictures. The. 
following diagram illustrates completed effective areas on 
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It has been found that two men working together delineating f 
effective areas, one to locate and mark picture points, and 

ome to ink in boundary lines, is the most efficient pro- 

cedure. 
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Now that effective areas have been delineated on all contact 
prints they are ready to be used for detailed study, usually with 
the aid of a stereoscopee. In using a stereoscope it is necessary 
to use adjoining pictures since the principle involved depends upon 
using two photographs taken at slightly different angles so that 
the photographic images after passing through the lens of the in- 
strument will reach the eyes of the observer in such a manner as to 
give relief to objects on the picture. After two pictures have 
been placed under the stereoscove they must be adjusted until just 
one image appears and that image shows definite relief or third 
dimension. This adjustment is effected by moving the pictures up 
arid down or sidewise until the correct image is sacured. After the 
correct focus is once obtained both pictures can be moved simul- 
tancously, or in unison, to bring into the best relief any desired 
spot on the picture. 


As before stated, possibly the chief value to flood control 
surveys of a stereoscopic analysis of contact prints is the ability 
to recognize and delineate, without the necessity of a field sur- 
vey, various types of lane cover and land use and by recognizing 
certain physical characteristics be able to recommend best future 
uses. The following will attempt to describe the appearance under 
‘the stereoscope of some of the recognizable physical characteristics. 


The first thing noted is probably the striking contrast be- 
tween forested and open lands. With a little practice and actual 
checking in the field many variations of each class can be recog- 
nized on tho pictures. Insofar as woods areas are concerned the 
following are some of the more common variations recognizable: 


1. Well stocked lands where the crown canopies of the trees 
are so dense as to prevent any of the ground showing thru the trees. 
These can be cither hardwood or evergreen stands. If the stand is 
composed mostly of pine the area under the stereosecope will show up 
very dark. There may be very small open spaces, caused by the 
absence of a trec, where a patch of ground can be seen down thru 
the trees, however, in a well stocked stand the area will have a 
uniformly dark appearance which will be almost black on good 
pictures. In pure stands of well stocked hardwoods the area under 
the stercoscope will show up a solid uniform gray color having a 
very deep thick appearance. In well stocked stands of hardwoods 
mixed with pine the area will have a deep uniform gray color inter- 
spersed with numerous black dots (pine trees) if the pines are 
scattered, or splotches of black if the pines occur in groups. 
Occasionally patches of ground can be seen down thru tic trees where 
cither individual hardwood. or pine trees are missing. One thing to 
remember in distinguishing well stocked stands is the wiformity of 
color and the depth of relief. If the stand is old and mature it 
will have greater depth of appearance than if the stand is com- 
posed of younger, shorter trees. 
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2, The second variation in forested lands as seen under the 
stereoscope are understocked stands where due to fire, cutting, 
tornado, disease, etc. the death of numerous trees has left the 
erown canopy of insufficient density to completely cover the ground. 
If the stand is composed of practically all pine the area will have 
a eray mottled appearance, the gray will have no depth due to the 
fact that it is the ground from which trees have been removed, while 
the darker portions, which are the pine trees, will show up with con- 
siderable depth depending on the height of the trees. In stands of 
understocked hardwoods the area will have a slightly uneven gray 
appearance. Close scrutiny will show that the gray portion without 
relief is the ground and that the slightly darker gray portion with 
relief is the scattered hardwood trees. The depth of the relicf 
will again vary with the heights of the individual trees in the 
stands In understocked stands of hardwoods mixed with pines the 
area will appear as a combination of two conditions just mentioned. 
In other words, the ground will show vp as gray without relief, the 
pines as dark almost black spots or patches with varying relief and 
the hardwoods as gray dots or patches with varying relief. 


3, The third variation in forested lands are the areas which have 
been very closely cut-over and burned and which now support only 4 
stand of serub oak end weeds of varying degrees of density. If the 
area has a thick cover of scrub oak and grass or weeds it will have 
a medium gray, very fuzzy appearance with the depth of relief being 
very shallow. If seattcred black dots having shallow relief are 
noted these are young pine trees which have managed to establish 
themselves and survive on the area. 


If the cover of serub oak is of medium density the area will 
have only a moderately gray fuzzy appearance with 2 larger volume of 
gray (the ground) showing up with no relief. Likewise an area with 
a low density of stocking of this scrub oak will show up as an almost 
uniform gray without rclicf with small dots of gray having moderate 
relicf, the latter being the stattered serub oak covers Again, if 
scattcred black dots are noticed in the area they represent small 
pine trees which have managed to withstand burning end establish 
themselvese 


4. The fourth variation is forest plantations. Tt will be im- 
yossible to distinguish very young plantations of either pines or 
hardwoods, consequently these areas will appear as open lands of the 
class plantable. However, plantstions which have been established 
for a period of approximately ten years or more will heve a very 
characteristic appearances Pine plantations appear as closely spaced 
plack dots with relief, this relicf depending on the heights of the 
individual treese Occasionally dots will be missing which indicates 
the absence or death of a tree. Hardwood plantations appear as 
closely spaced gray dots having relief and again the dopth of the 
relicf will be dctermined by the heights of the individual treese 
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5. Natural young growth may be mentioned as a variation, how= 
ever, these areas will have the same appearance as well stocked 
older stands with the exception that the depth of relief will be 
more shallowe In second growth and mature stands from which fire 
and intensive grazing have been excluded there is usually a very 
heavy cover of young natural reproductions weeds, ferns; grass; 
etCe Since the crowns of the older trees prevent a view of the 
ground under them and since this vegetation is very small there 
is no way of studying the actual conditions on the forest floor by 
means of the stereoscopee Consequently, if it is desirable to know 
as to whether or not there is young reproduction in the forest or 
whether or not fire and grazing have destroyed the cover of the 
forest floor, one must make a survey of this condition in the field. 


Just as several variations in forested lands can be recog= 
nized under the stereoscope, there are certain distinct classes of 
open lands which can be easily distinguished. 


1. The first class includes lands under all types of cultivation. 


ae Cultivated ficlds which occur in the river and stream 
valley areas have a very smooth uniform light gray 
appearances The individual fields are separated by 
dark narrow lines which vary from straight to any 
degrce of curvature. These lines mark the point where 
tilling of the individual field stopped and the dark 
color is due to the presence of. grass, weeds, small 
trees or other vegetation. A very straight dark line 
separating ficlds usually indicates a property line. 
In some ficlds there may appear areas which are a 
darker gray then the surrounding ficld; this indicates 
a low damp or poorly drained portion on which grass or 
weeds ate making rapid growth. A meandering very 
light gray band having varying depths of relief and 
usually bordered on both sides by a dark narrow strip 
of vegetation indicates a stream running through these 
pottomland fields. If it is a large stream or river 
the band of vegetation or trees will be of varying 
widths due to the fact that at many points along a 
large stream cultivation to the very edge of the river 
or stream is impossible. If narrow white ribbons 
running in straight lines or with uniform degrees of 
curvature are noted these indicate roads traversing 
the bottomland fieldse Since these bottomland fields 
oecur on level or very moderate slopes little or no 
relief will be apparent undcr the stereoscopee 


be Cultivated fields which occur on gently rolling to 
moderately stecp slones have a white appearance due to 
the fact that the absence of adequate moisture prevents 
an appreciable growth of grass and weeds during the 
interval between tilling. As under "att dark lines 
separating fields indicate ficld boundaries or property 
lines and they appear dark due to the presence of 
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, vegetation, A series of more or less uniformly spaced 
dark lines following the contours indicate terraces on 
which is growing grass or other vegetation. If these 
terraces are high they will have shallow relief. How- 
ever, the ordinary terrace will have very little or no 
relief under the stereoscope. Streams will have much 
the same appearance as under "a", However, they will 
meander less noticeably and usually have less vegetation 
along the banks. 


ec. Cultivated fields on very steep slopes have a very white 
appearance due to the fact that sheet erosion is continually 
removing a small layer of topsoil and thus prevents the 
establishment of large quantities of grass or weeds. 
Terraces will be apparent and in some cases gullies which 
will be discussed later. Streams will be small and usually 
have deep channels which have considerable depth of relief 
and vegetation along these stream banks will ordinarily be 
Sparsee 


de Closely spaced dark narrow straight lines running across a 
field indicate corn, cotton or other heavy bodied crops in 
furrows. <A very uniform appearance resembling a smooth 
blanket indicates hay or other forage crops of this nature. 
Small light grey dots spaced at fairly regular intervals 
indicate hay or forage cut and stacked for curing. 


e. Orchards are considered as cultivated land and appear under 
the storeoscope 2s an area of dark dots, having shallow 
relief, with very close uniform spacing. Since orchards 
are likely to occur most anywhere in an area it is usually 
safe to consider 2n area with the above description as an 
orchard of fruit trees. 


The second elass of open lands are those which have been out 
of cultivation or idle for several years. 


a. Idle fields oecurring on gently rolling to moderately steep 
slopes will have a very dirty eray, cuteup appearances 
Seattered through this dirty gray color will be very white 
patches of irregular shapese The dirty gray color 
indicates broom sedge, grass and weeds, while the white 
patches are spots of badly eroded bare earth on which vege- 
tation has not been able to establish itself. On some idle 
areas small scattered black dots or lerger patches of black 
“4ndicate that sm2ll pine trees are establishing themselves 
on the areas Long white lines having depth of relief 
indicate gullies in the abandoned fields. These gullies will 
be discussed later. a 


b. Idle fields or areas occurring on steep slopes vary from 
the above dirty gray appearance, if grass and weeds are 
established, to an extremely white color if erosion is in 
a severe stagee If sheet. erosion is severe the area will 
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have a desolate washed-out appearance; if active gully- 4 
ing is present, long white fingers of varying depth of 

relief and width will be seen running down the slope. 

The entire area may bé dovered with these fingers. The 
presence of these gullies immediately indicates that 
cultivation is not in progréss and that the land is idle 

or has been abandoned recently. 


The third class of open lands are those being used for pasture. 
This class usually occurs in the areas of level to gently 
rolling slopes and have a very smooth uniform dark gray 
appearances The boundaries of land in pasture will usually 
be straight lines since most areas of this class are sur- 
rounded by fencese The intensity of the gray color charac- 
teristic of pasture land is between the dirty broken gray 
of idle lands and the very smooth uniform light gray of 
cultivated lands located in stream valley areas, Numerous 
black dots having relief may be apparent and these indicate 
scattered pinc trees. In some instances on moderate slopes 
there may be small white patches showing up in the pasture 
Jands. These are small arcas which have been badly eroded 
and upon which vegetation has been unable to establish it- 
self. Also there may be a few long white fingers which 
indicate gullies. Upon more careful scrutiny of a field 

in pasture narrow white ribbons may be scen traversing the 
field. These are trails made by animals and are consequently 
a great help in making sure of the fact that the land 
actually seen under the stereoscope is pasture. A group of 
farm buildings are casily located under the stcreoscope and 
since most farmers desire to have their stock near their 
barns, areas under the stereoscope having tho above charac 
teristics and located near a group of farm buildings can 
usually be safely classcd as pasture lands. 


The fourth class of open lands includes all lands not in 
cultivation, idle, or pasture. This is knowm as miscel- 
laneous lands and include the following with their certain 
definite characteristics: 


ae Cities which are distinguished by rows of houses, con- 
centration of railroad tracks, large manufacturing 
devclopments, well defined streets and numerous other 
features which can be casily recognized as familiar 
objects in a city. 


be Small towns, villages, or settlements characterized by 
the presence of a large school building surrounded by 
open land and several rows of houses. . Numerous roads 
will also be found to concentrate at such points on 
the picturce | . 


¢e Main highways of concrete, macadam or gravel which 
appear as narrow white ribbons on the picturee These 
main highways usually have broad sweeping curves and 
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run in long straight lines wherever possible. They will 
have definite relief when built on fills or will appear 
sunken when passing through cuts. Country clay roads 
appéar as very narrow white ribbons with sharper curves 
and practically no relief since they are not built on the 
same uniform grades as main routes of travel and con+ 
sequently have fewer cuts and fills. Bridges over which 
highways cross medium sized to large streams can be dis- 
tinguished due to the depth of relief of the stream under 
the bridge and in many cases due to the relief of the 
fills on which the road approaches the streame 


de Railroad right-of-ways and tracks appeer as dark gray 
ribbons traversing the picture, curves are broad and sweep- 
ing, there will be long stretches of straight roadbeds. 
Since the track is laid on a very mild uniform grade there 
will be cuts through hills and ridges, and narrow valleys 
and streams will be filled or bridged. These will all 
have relief and consequently make the delineation of rail- 
roads under the stereoscope very simple.. 


e. Clear lakes and large bodies of water will have a very 
level smooth medium dark gray appearance. It is easy to 
follow this dark gray color around the contour which makes 
up the shore line; also, if the lake is the result of a 
dam across a stream this dam can usually be located due to 
the depth of relief of the stream channel below the dame 
If the water is muddy in the lake it will have a light 
gray almost white appearance, resembling a cultivated field. 


f. River channels appear as medium dark gray bands meandering 
through an area; they are usually fringed on both sides by 
-a dark almost black border which is vegetation and trees 
growing on the banks. The channel will have moderate 
relicf, unless at flood stage, since the level of the water 
is below that of the surrounding land. 


ge Mine pits appear as white patches varying in depth of 
relief in accordance with the depth of the pit. Very deep 
pits will have great depth of relief. Mine washes also 
appear as very white badly eroded arcaSe 


In addition to the various classes of wooded and open lands 
which can be distinguished there are certain other factors and condi- 
tions applying to these lands, delineation of which under the stereo- 
scope must be positive and reasonably accurate: 


1. Cullies; as stated before gullies appear.on the picture as 
white narrow fingers of varying lengths and depths. If gully 
erosion on an area is mild there will be only a few very small 
white fingers running down the slope; if erosion is serious 
the entire area may be covered with these. Since it is pos- 
sible to place a grid over the picture that is under stereoscope 
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study and determine the number of acres in a gullied area, 
it is possible from this to count the number of gullies on 
this same area and calculate the number of gullies per 
acre; also, the gulliés have varying relief dependent on 
their depths and from this it is possible to estimate the 
approximate average depth of the number of gullies present 
on any acre of seriously gullied land. The seriousness and 
depth of gullying is dependent on the type of soil and slope 
of the area as well as the condition and type of cover, 
Determination of cover has been explained under the land 
classeSe 


Slope can be distinguished due to the relief available on 
the pictures under the stercoscopee Level, gently rolling, 
moderately steep, stcep and very steep slopes can be 
readily detormined once the pictures have been correctly 
focused under the instrument. 


Soils classes or groups can not be delineated under the 
stereoscope since their classification depends on a combina- 
tion of factors availiable only by study of an areca in the 
ficld, 


Terraces and the charactcristics by which they are recoge 
nized have been discussed under open lands. 


Buildings, as stated before, are easily recognized due to 
the relief caused by the heights of the structures, 


Rock outcrops, usually found on top mountain slopes, appear 
as medium gray rugged, brokeneup areas, if the rocks are 
large there will appear a certain definite depth to the 
relief caused by the rocks jutting out above the surround- 
ing land. 


Flood plains occur along all streams that flow through areas 
that form level valleys on one or both sides of the stream, 
On small streams in the foothills this flood plain may only 
occur at certain intervals and then be verv narrow. In 
level country and along larger streams and rivers the flood 
plains may be very broad and run for many miles along one 
Side or both sides of the streame This flood plain is the 
area covered by water when the streams, due to heavy or pro= 
longed rains, rise and flow over their natural banks, Since 
the plain is always very level and at approximately the same 
elevation as the river bank it is covered by high water to 

a point where the slope begins to rise sharply, This flood 
plain when tilled is classed as open land under cultivation 
and under the stereoscope has the very smooth uniform light 
gray appearance described under the first class of open lands. 
One additional characteristic distinguishes the flood plain 
from other cultivated land lying in river and stream valley 
areas. The land over which the flood water flows will have a 
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scarified appearance. Under the stereoscope this will appear 
as closely spaced light and dark colored lines running 
parallel to the direction the stream is flowing. These lines 
of scarification will be apparent in cultivated fields, idle 
and pastured lands lying within the flood plaine Forested 
lands are occasionally found in the flood plain and they have 
the same appearance as forest areas in any other location, 
since the canopy of the trees prevents a view of the ground. 
Occasionally sand or gravel deposits can be located in the 
flood plain. Such deposits have a lighter gray color than the 
surrounding areas. In outlining a flood plain of a stream on 
a picture under the stereoscope it is ‘necessary to go out from 
the bank of the stream to where the slope begins to rise 
noticeably and then to include in the flood plain any of the 
area just covered that is marked with these lines of scarifica- 
tione In the delineation of flood plains there are often 
present numerous white lines running vertically into the stream. 
These are gullies and usually occur on a slope near the stream 
which is high cnough to be above the flood plaine Small 
meandering black lines running across the flood plain and con- 
necting with the stream or river bank, indicate very small 
streams with such a heavy cover of vegetation on the banks as 
to make the water invisible. 


In the classification of wooded and open lands and the dclinea- 
tion of land uses under the stereoscope it is necessary to be familiar 
with all the information that is available on the picture and to 
aceuratcly interpret the various characteristics which have just been 
discussede After a certain amount of familiarity with the use of the 
stereoscope in the delineation of lend uses is gained considerable 
speed can be developed in this work. When delineation is first begun 
several pictures should be carried to the field and all the forested 
and open lands outlined as it actually exists on the ground. This 
forest and open land should at the sane time be designeted with its 
proper classification, such as well stocked wooded land or cultivated 
or idle ficldse Then the pictures should be placed under the stereo- 
scope in the office and a detailod study made of these various land 
elasses as they appear under the instrument. Note in detail the 
cheractcristics that make the idle ficld always appear different from 
the cultivated fields, also the difforenees in appearance between the well 
stocked and cut-over forested arcas. Next take several pictures in 
another location and delineate on the photographs under the stercoscope 
all the various land classeSe When several have been completed carry them 
to the field and make a detailed check of your work. If idle land has 
been classed as cultivated, determine what characteristics on the 
picture led you to the decision, check these on the ground on the parti- 
cular arca in question so that the mistake will not occur again. Make 
a close check of your ostimation of slopes, number of gullies per acre 
and their average depth and after the office-delineated photographs 
have becn completely checked begin work on others in the office using 
the stereoscopee At intervals in the work, take several pictures to 
the field and repeat the described process of checkinge In this 
manner the percent of error in the actual delineation of land uses 
will always be smell and the pictures worked under the stereoscope 
can be used with confidence in any report. 
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Pictures taken on the scale of 1:20000 will average about 
two square miles per picture falling within the effective area. 
After the delineator has become familiar with the use of the stereo= 
scope and has confidence in his delineation and ability to recog- 
nize and interpret the numerous characteristics of the various land 
classes, he will delineate on an average of from 10 to 12 pictures 
a days This is an average of approximately 22 square miles or about 
14,000 acres. Pictures covering areas that have been badly chopped~ 
up due to the cultivation of many small fields, the abandonment of 
numerous others and the presence of forested areas in all conditions 
will be much more difficult to delineate and the acreage worked per 
day consequently reducede On the other hand, pictures covering 
areas principally in forests or in large well planned farms, and 
where the slope, erosion and soils are more or less wniform will 
delineate with great rapidity and as many as 20 pictures can be 
completed in a days timcee 


After the pictures have been delineated in pencil and the 
land use symbols placed inside these various classes of forested 
areas, fields, miscellaneous lands, ctc., the entire picture is 
inked, using black pigment ink. Pigment ink is used because at any 
time it can be dampencd with water and removed from the photograph. 
After inking the picture is ready for acreage calculatione 


Several methods of acreage determination are available -= by 
planimeter or the use of modified grids. In computations of this 
nature where large uniform areas are involved the advantage usually 
lies with the planimeter, but where the land use pattern is complex 
and chopped up into many small areas the advantage lies with the 
grid. Planimetering a great many small areas is laborious and time 
consuming and conducive to error in reading the planimeter verniere 
It has been found advantageous to use a modified grid for these 
smaller areas. Consequently, the large, wiform cffective areas 
ere planimetered and the smaller areas grided. When acreages have 
been computed the sum of the parts must be balanced against the 
total effective area and adjusted if necessary. They are then 
tabulated on a card record form. The use of the modified grid for 
the smaller areas has been found much faster than planimetering 
and close checks have demonstrated sufficient accuracy. <A trans- 
parent celluloid sheet the size of the picture is laid off into 
ten acre grids, made of course to the scale of the picturee A dot 
placed in each quarter section of each grid, resulting in four 
uniformly spaced dots. Each dot thus represents 2s acrese By 
placing the transparent grid over the picture, counting the number 
of dots in any given area and multiplying by 2s the acreage of that 
area is obtaincde 


There are two types of stercoscopes most generally in use, 
the "eyeglass" type and the large binocular type. Tho former is 
merely two magnifying eye glasses fastened eye width apart ona 
block of woode This block is supported on an upright stend and can 
be adjusted up or down to obtain focus. The pictures are then 
moved back and forth undor the glasses until the proper position is 
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obtained and relief appears. This type gives high magnification and 
pold relief. However, a rather strained position is necessary in 
their use and, due to the high magnification and the fact that the 
pictures cannot be fastened down in a horizontal plane, they 
ordinarily produce considerable eye strain. This type is excellent 
for very detailed study of small areas, however, and in this 

respect surpasses the binocular typee 


The binocular type is a large instrument supported on three 
legse he image from the pictures hits two mirrors placed similar 
to those in a pair of binoculars and then travels through lenses 
of rather low magnification to the eyes. This type does not give 
as high magnification or as bold relief as the eyeglass type, but 
is generally easier to use. It can be placed on a stend having 4 
45 degree angle and used without neck-strain. The pictures can be 
placed in tin slides, thus remaining flat and eliminating much 
eyestraine It also affords a larger field of view without the 
necessity of moving the pictures. 
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‘ APPENDIX B 
PRELIMINARY INSTRUCTIONS FOR VEGETATION TYPE MAP 
AND CULTIVATED LAND CLASSIFICATION IN CALIFORNIA FOREST SURVEY. 
(By Office and Field Interpretation 
of Aerial Photographs 
on 1: 20000 Contact Print 
Scale) .- 


Introduction 


Natural vegetation types as defined by broad vegetation 
type elements and broad coniferous age classes will be outlined 
and designated by symbols on overlays superimposed over contact 
photographic prints. Broad cultivated land classes will also 
be outlined and designated. No types or classes will be out- 
lined below fixed minimum acreages set for the map scale. These 
minimums are discussed below. Only those broad type elements 
within an outlined type of natural vegetation which apparently 
form 20% or more of the total crown cover within such a type will 
be indicated with type symbols on the overlays. Within a type 
unit of natural vegetation only those age elass components of the 
coniferous element which apparently form £0% or more of crown 
cover within such a type element will be indicated by symbols on 
the overlays. Thus pure stand types and mixed stand or mosaic 
types will be recognized. Im mosaics the elements are listed in 
decreasing order of dominance. 


Cultivated lands will be designated only with the proper 
use symbols, iee. the 20% crown cover rule used in classifying 
natural vegetation does not apply. Such land classes within 
broad cultivated belts will not be outlined below the upper fixed 
minimum acreage set for map scale, although such small sub- 
divisions if they are a conspicuous part of the land use pattern 
may contribute to the symbol designstion of the large cultivated 
area which is outlined. The designstion for such a mosaic of 
cultivation should indicate nll’ of the major land uses on that 
area. 


I Office Procedure & Technique for Type Interpretation from 
Acrial Photos 


A. Preparation prior to Type Interpretation 


Type outlining should be done for every contact print on 
each flight strip. Two overlays (ecetate base) will be 
mounted on esch photograph before outlining begins. Over- 
lays should be fastened to the prints with scotch tape, 
one at each narrow edge of photo so they may be overlapped 
one over the other with buffed side up to facilitate out- 
lining. After these are taped in place the collimation 
lines which nppesr on photographs should be inked in blnrck 
on each overlay to provide orientation points. One overlay 
should earry designetion of "Broad Types", the other "Types 
by Species". Number of photo and initials of interpreter 
should also be shown on each overlaye 


(Over) 


Next plot centers of overlaps of adjacent prints in green 
ink. Outlining for each print will be done only for area be- 
tween these tie-in lines. These tie-in lines, which enclose 
the effective work nren, will ordinarily be obtained from the 
work agency responsible for the compilation of the base mape 
By using these same effective nreas we can insure accurate ties 
with the base map when the photographic type detail is projected 
onto this map. We will obtain the effective areas for photo- 
graphs of national forest units from the Division of Enginsering, 
Forest Service, by simply tracing the boundaries of these areas 
from the work prints in that division to our overlays. The 
collimation marks will provide tracing control. 


In cases where the base mapping agency has not determined 
the effective areas and tie-in boundaries prior to our type 
outlining the following procedure will be used: In making tie- 
ins first cverlap the photos by orienting areas in common to 
each photo. On overlay for one print draw a straight line 
approximately through center of overlap. Match line just drawn 
over one print to culture and topography on adjacent photo and 
draw a correspcunding line in short segments on overlay for over- 
lapping print to approximate location of first line. The second 
line will cbviously not be quite straight except in those rare 
cases where consecutive photographs of flat country have been 
taken without plane tilt end thus without distorticn of relief. 
For type map purposes, however, the ties made in the above 
fashion will be satisfactory. 


Type Interpretation - Procedure 


The bulk of office outlining will be done on the broad type 
overlay, on which broad type elements and age classes will be 
shown. For this study purpose the D-10 low-power stereo will 
usually give enough detail. Use the D-10 hi-power only for 
doubtful types. If the hi-power is used for all type interpre- 
tation the extra time spent per print will cut down progress 
because of the narrow field of stereoscopic view given by: this 
instrument. Naturally all overlapping photos may be used for 
type study but outlining should only be shown on the central or 
effective portion of eech print. Boundaries may be sketched 
directly upcen the broad overlay but boundaries may be red pencil- 
ed directly on selected prints first, if in judgment of operator 
the overley cuts down toc much light. However, show nothing 
but pencil boundaries directly on prints. All symbols and 
boundaries should be red penciled, then inked in violet on over- 
lay before field work begins. Symbols should all be oriented to 


‘read when photograph is oriented with N edge up. If corrections 


are made on overlays during outlining use pencil eraser for re- 
moving errors. This form of erasure will ensily remove both 


‘pencil snd ink from the acetate base. Never use knife or other 


Sharp instrument for erasures on overlays as permanent scratch- 
es invariably result. 


If any boundaries due to species differences alone are obvious 
to office analyst’ they should be penciled on species overlay, 
not on broad overlay. 


~Dew 


Inked copies of all broad overlays should be made on tracing 
paper prior to field work. The type analyst should turn original 
overlays over to designated assistant who will prepare copies and 
check broad overlay tie-ins prior to field work. These copies 
will be retained in the office as permanent records for comparison 
with broad overlays after completion of field checking to determine 
accuracy and scope of initial broad type interpretation. These 
checks, it is hoped, may increase the accuracy of initial office 
interpretation as the personnel gains more experience. 


Before field work begins, all broad type boundaries will be 
traced in violet ink onto the species ‘overlay but only species sym- 
bols shown thereon and none of these by office judgment unless 
the office interpreter is quite sure of the same. Where the of- 
fice interpreter has good reason to believe that types contain 
certain species he should pencil their symbols in blue on the over- 
lay as reminders for field verification. 


Tables of broad type, age class elements, and cultivated land 
classes with symbol designations are shown below. 


Conifers C 
Hardwoods H 
Shrubs or hardwoods of S 
shrub size 
Grass = G 
Meadow 1/ Ma 
Soil, Biiterp src, - B 
Rock R 


1/ B will also be used to designate the usual Litter-soil-herbaceous 


combinations which occur in forest openings. G will be used 
only for the heavier stands of herbaceous vegetation found on 
lerge clearings or natural grassland areas. 


Broad-age classes (1) (in coniferous Symbol 
timber) 
Reproduction and poles 1 
Young growth sawlog size 2 
Old growth or mature “ 


(1) A line over any symbol indicates a dominance 
of culls in that cless; thus 3 = mature but 
culls. This cull condition to be determined 
in the field but to be shown on broad over- 
lay. 
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Broad Classes of Cultivated and Urban Lands ™ 
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Symbol 
Haylands and Grainfields; Irrig. Meadows A 
Orchards, deciduous @) 
Vineyards V 
Truck Crops and miscellaneous Cu 
Residential Res 
Industrial Ind 


1/ This classification may be expanded upon in certain 
regions where the photographs insure accurate office 
interpretation of classes not listed here. Until the 
mapper is given instructions to the contrary, he 
should adhere to the sbove classification. 


Guide for Mapping Broad Types from Photographs 


Map down to fixed lower minimum acreage* any contrasting 
types (a contrasting type defined as having no element in common 
with any adjoining type.) However land use classes within broad 
cultivated belts will be considered as non-contrasting as 
indicated in the introduction. Map down to fixed upper minimum 
acreage* any non-contresting type. 


*Suggested fixed minimum sizes for contrasting and 
non-contrasting types on various base map scales are: 


Map Scale Minimum size Minimum size 
Publication Base Contrasting Types lfon-contrast 
Types 
"+= Lumnile 40 acres 160 acres 
2” = 1 mile 10 Le 40 re 
oY = 1 eS 5 8 20 " 
4" - 1 mile ok oN 10: ae 


fe 


Most of the work in the near future premises the use of contact 
prints of a scale 1:20,000 (approx. 3" - 1 mile) but the types 
outlined thereon will probably not be presented on a base map of 
a larger scale then 2" - 1 mile. Therefore the size guide for 
outlining type areas will be 10 acre and 40 acre minimums for 
contrast and non~-contrast types respectively as indicated in table 
above. Reecgnize only the following exceptions to this rule: all 
cultivated and mendow types of less thnn 10 acres in size will be 
indicated in place by symbols without type boundaries on the broad 
overlay. For these designations use {x] and 4. symbols, respect- 
ively, shown in violet ink, Also no type boundaries should be 
drawn to subdivide an area into type units below 160 acres in size 
merely to show differences in relative order of elements if exact- 
ly the same elements are dominant over the entire area. For 
example, A (CH 32) type would not be separated from an (HC 32) 
type unless each type equals 160 acres in size or over. 


tills 


Where types must be grouped because they fall below fixed 
minimum size they should be absorbed into most closely related 
contiguous type. This will necessitate a reinspection of some 
areas on photographs when several small types ere grouped since 
the symbol designation for the grouped type may not be the same 
as for any of the small types which it comprises. 


Where order of symbols does not indicnte whether trees 
(Cc #¢ H) are more or less dominant than all other type elements 
indicate this by an overline where trees sare most dominant and 
an underline where trees are not so dominant. Similarly in 
cases where order cf symbols does not so indicate, show whether 
conifers ere more or less abundant than all other elements. 
Use # after symbol list where conifers are dominant over all 
others and where conifers are not so dominant use - . 


In brond vegetation type analysis when a small type is 
abscrbed into a larger type because of insufficient size of the 
former the question will often srise as to which of several 
contiguous types is most closely related to the small type in 
question. Obviously if « small type below the minimum size is 
surrounded by a lerger homogeneous type it is merely absorbed by 
the large type. However, several contiguous types may have the 
game number cf elements in common with the small type and conse- 
quently on the basis of common elements the small type might be 
thrown to either of the larger types. In cases of this kind, 
however, the analyst will bear in mind the major use cbjectives 
of the broad map. In order cf priority these main objectives 
are (1) tc show the loention and condition of coniferous timber 
stands as defined by density and age class groups, (2) the types 
with grazing values as shown by the grass symbol, and (3) the 
character and extent cf types which are mainly valuable for 
watershed protection. Another major objective, that is the 
segregation of types for fuel ha ‘gard ratings, will be assumed to 
have been fulfilled if the previous objectives are attained. 


The Age class groups within coniferous timber stands have 
already been mentioned. In addition to this the broad type 
analysis is aimed to give a density classification for ecnifers 
divided into four bread groups: i.e. types non-stocked, poorly 
stocked, medium st«cked, and well stocked with conifers. These 
will not be indicated as such on the overlays but the broad 
type symbcls will be interpreted to give this classification 
from the finished map. For example where x = any other type 
element excepting C or conifers, these density groups would be 
interpreted as follows: 


Type Symbols Density Stocking (conifers) 


Non stocked 
Pecrly stocked 
Medium stocked 
Well stocked 
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Thus when the analyst must decide between several possible 
groupings for a small type he should group that type with the 
larger contiguous association which gives the closest aprr oxi- 
mation of first, the proper density and secondly, proper age 
class for conifers in the small type. If several of the al- 
ternative groupings will give the proper coniferous picture the 
difference in grazing values should next influence the type 
grouping. Finally if the grouping is still optional the 
analyst should throw the type in question to the most closely 
related watershed protection type. In general the density and 


size of all vegetation determines the groupings within this 
category. 


Typical examples of type grouping alternatives. 
(Encircle indicates proper large type into 
which small type should be absorbed.) 


Small type Alternative Contiguous 
large types 


CG 32 (CS 32) 


SH H 


As the above examples indicate, a study of relative. element 
order within small types when combined with a consideration of 
major map objectives will provide the key for appropriate type 
groupings in even the most debatable cases. 


The examples just given do not take into consideration an 
importint point mentioned previously, iee., that whenever types 
are grouped the final symbol designation applies to all elements 
within such grouped type. Specifically in the first example 
the addition of the CG area might contribute enough G to the 
absorbing type CS to give an approximate 20% crown cover of G 
in the combined type. The combined type in such « case would 
logically be designated es CSG. 


II Field Technique - Type Mapping with Aerial Photos 
A. Field Equipment: All contact prints for mapping area 
with broad office overlays snd species overlays attached. 

Speciss list with symbols obtninable at type map Herba- 
rium. B-10 low sand hi-power stereoscopes with field map- 
ping board; pencilg, inks and other drafting supplies; 


binoculars, tatum snd other aids necessary in judgment 
of field mapper, 


iB 


B. Procedure: Field work should be well planned to give great- 
est area coverage with a minimum amount of time. The mapper 
should bear in mind that a less intensive field check will 
be necessary when aerial aids are used than under ground 
procedure alone. As he becomes more familiar with the coun- 
try and obtains more field checks, the photographs should 
provide keys which will enable the mapper to eccurately des- 
ignate types which are similsr even though he does not see 
Gach individual type on the ground. Some species may be 
quite accurately determined on the photo by the experienced 
man. However only after a man has developed experience and 
confidence will he be able to minimize field checking. 


The field man is in an excellent position to expeditiously 
plan and undertake his work since the photographs show him 
the easiest routes to follow in order that he may see a max- 
imum amount of territory in one dny. An experienced man can 
save time by checking only the doubtful types end can choose 
the fastest travel route to reach those types. 


The broad overlay made in the office will be used as a 
guide for the size of type arenas so that most of the type 
boundaries will already be shown prior to field work. How- 
6ver, subtypes based on species or differences between com- 
mercial and non-commercial timber sites will be sketched on 
the species overlay in the field down to upper fixed mini- 
mum, i.@., not below 40 acres. The stereoscope may often be 
put to good field use in determining these boundaries. 


In listing species symbols on the species overlay the 
order of elements as determined on the broad overlay should 
be followed. Thus in a CSH type all coniferous species should 
be listed first, shrubs second, and hardwocd last. Within 
one type element the species should be listed in order of 
dominance. A possible symbol listing for species in the above 
example might be Y I Ce Av BW. The NT symbol should be shown 
on the species overlay for sreas which sre non-commercial ~ 
timber site. If types must be subdivided because of differ- 
ences between non-commercisl nnd cormercial timber site, show 
supplementary boundaries with dotted lines. All type areas 
not containingan NT symbol will be assumed to be commercial 
timberland. 


Field outlining and symboling should be done in red ' 
pencil on the overlays and at intervals of not over a few 
days should be permanently inked in violet. NT symbols 
however should be shown in black ink and supplementary NT 
boundaries in dotted black ink lines. 


Some field corrections in office interpretations of the 
photographs will be necessary especially where complicated 
types are involved. The field man should feel free to 
make erasures and corrections on the broad overlay where 
he has good reason to believe the office work is in error. 
However, the burden of proof is on the field mapper and he 
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should certify his judgment with more stereoscopic study if 
necessary before making such corrections. Where large areas 
are involved or determination is duubtful these cases should 
be brought to the attention of the field supervisor at the 


earliest opportunity. 


A specific point regarding the field interpretation of mosaic 
types begs mention here. Since this mapping procedure aims to 
show netural and not artificial type classificntions the case 
ney erise in some regions where a strict obeyance with the 20% 
crown cover rule in designating mosaics by broad office interpre- 
tation might defeat the mapping objective and result in the 
grouping of strongly contrasting vegetation sites within one 
type designation. For example it might happen that the office 
interpreter decided to absorb several small shrub nrens, because 
of insufficient size to be outlined separately, into a4 surround- 
ing type of pure timber. When the shrub areas were thus ebsorb- 
ed into the timber type the interpreter estimated that, since 
the shrubs apparently formed @ % or more of the crown cover with- 
in the grouped type, the large timber block should now be desig- 
nated as (CS) which would be in strict confwrmance with the 
instructions and would give a proper medium density rating for 
the conifers within the final type es outlined instead of a false 
well stocked rating as a (C) designation alone would indicate. 
This designation would then indicate that both conifer and shrub 
symbols should be entered to show the dominant species for this 
area in the field. If such species were found to be Ponderosa 
Pine and manzanita (Arctostaphylos viscida) by field check such 
species would logically be indicated by symbols as dominants 
for this type area and would in fact, since these species both 
indicate a timber site ond often grow as associates, indicate a 
true natural vegetation asscciaticn. However, suppose a field 
check reveals that the timber species within the outlined area 
is Redwood and the shrub species is Chamise. In strict confor- 
mance with the type map instructicns a symbol for each of these 
species on the species overlay would be indicated. But Redwood 
and Chamise never, to the best of botanical knowledge, form a 
naturel vegetation association. Therefore, although the broad 
overlay Gesignation for the area might be left unchanged as 
(CS) to give the true picture of coniferous stocking, the species 
overlay might better exhibit a symbol for Redwocd alone since 
the lergest portion of the cutlined area is a timber-growing 
site enc not e non-timber-growing site es the chamise symbol 
would indicate. The foregoing gives but one example cf unnatural 
vegetation formations. Other such questionable cases may arise 
with different type elements or species. These cases may be 
rare, but where the field mapper has good reascn to feel that 
any type mosaic as outlined on the photograph is not truly a 
natural association, he should bring the case to the attention 
of his superior for interpretation. 


Tie-ins of types on common photographic overlaps should be 
enrefully made so that common boundaries mntch anc neo symbols 
are omitted - this a11 to be done by field men responsible 
for mapping the area. 


R. C. Wilson 
March 3, 1959. 


Subject: 


UNITED STATES DEPARTMENT OF AGRICULTURE 
Office of the Secretary = §— 


Office of Land Use Coordination 


Washington co ¢ 


February 28, 19408 
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MEMORANDUM NO. 63 


MEMORANDUM TO FIELD FLOOD CONTROL COMMITTEE 


(Through BAE, FS, and SCS) 


Number of Flood Control Reports Required. 


In an endeavor to expedite the review of Departmental flood 


control reports, it is requested that in the future, the following 


number of flood control reports be transmitted to the Washington office. 


These should be submitted through the regular bureau channels as in 


the paste 


Preliminary Examination Reports 8 
Survey Work Outlines 8 
Survey Reports 18 


Very truly yours, 


Afr acheung- 


Ee He Wiecking, 
Associate Land Use Coordinator, 
In Charge, Flood Control Coordinatione— 
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